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HISTORY 


The first information concerning the geology of Moçambique 
te from the beginning of the XVI century, but they refer only 

the prospecting of the gold mines of Monomotapa. In 1609, 
ão dos Santos, wrote a memory about the gold, iron and copper 
posits of the Zambeze valley. 

The first notes with a true geological sense were due to 
ronimo Romero (1860) and Lourenço Malheiro (1881). 

From the other hand, the question of the coal of the Tete 
trict gained importance. The coal was discovered by a traveller 
1836 and the Ministery of the Navy and Overseas carried out 

e experiments in a steamboat. The chemical analysis of the 
a have been done in 1844, at the Polytechnic School of Lisbon 


d the existence of the deposits was vulgarized by published 
| orts issued in 1859. French geologists and mining engineers 
came interested in the coal of the Tete basin: M. P. Guyot, 
¡pierre and Kuss visited the area and collected some vegetal 
ssils which were studied by Zeiller (1883). To the general as- 
nishment Zeiller mentioned the presence of species very well 
jown in the northern hemisphere. The curious mixture of the 
lossopteris and the European floras would be confirmed later 

Rhodesia and in Mocambique, by C. Teixeira. It is in this 
strict where the Karroo series is well defined and intensely 
died. 

In 1899, the discovery of gold and diamonds in Transvaal led 
e Portuguese Government to establish the Commission of Mines, 
d very important concessions were then granted to private 
mpanies. The geological reconnaissance was progressively made 
"the Portuguese geologists with the cooperation of some foreign 
ologists of the private companies. 

The first general view of the Moçambique geology was due 
A. Holmes and D. A. Wray, in a short article which came out 
1912, in the Geological Magazine. 

In 1928, The Portuguese Government created in Moçambique 
e Geological and Mining Department. The geological mapping 
s been done regularly and the classic literature is represented 
the papers of the following authors: C. Freire de Andrade, 
J. de Freitas, J. Bacelar Bebiano, A. Borges, A. da Silva Pinto, 
F. Torre de Assunção, A. Mendes Correa and F. Mouta. 

The Geological and Mining Department publishes a bulletin 
d 1/250000 geological maps. Reference has to be made to 
merous publications of the « Junta de Investigações do Ultra- 
ir > and also some reports of private companies. 


In 1959, A.J. de Freitas published a general view on the geo» 
logy and mineral deposits of Moçambique, accompanied by a geo» 
logical map on the 1/2 000 000 scale. o 


1 — PRECAMBRIAN 


The Precambrian basement outcrops for over 500 000 square 
kilometers, more than two thirds of the Moçambique area. 


Lower Precambrian — A granite gneissic basement complex has 
been described in Manica and Sofala, Tete, Cabo Delgado: 
Nyasa, Moçambique and Zambezia districts. 


Middle Precambrian — The Mozambiquian or Moçambiquian 
system, term applied to several formations composed ol 
gneisses, schists and quartzites, in places, with greenstones 
on the base, is considered Middle Precambrian and it is 
regarded as the equivalent of the Graphite System of Ma- 
dagascar. 


Upper Precambrian — This cycle, not very well defined, is re- 
presented only by some granitic intrusives. 


Terminal Precambrian or Infra-Cambrian — The Umkondo 
series, composed of schists, sandstones and quartzites has 
been dated as Infra-Cambrian. This series passes into Rhode- 
sia, where limestone beds take remarkable development. The 
Umkondo rocks are crossed by some pegmatite veins with 
samarskite indicating 630 m.y. (Holmes and Cahen, 1954). 


2 — PALAEOZOIC (Pre-Karroo) 


There are not pre-Karroo palaeozoic sediments but pegma- 
tite veins are known, in several places, containing uranium 
minerals which ages between 408 and 428, 425 and 464, 435 anc 
450 and even 330 m.y. I 

These figures correspond to those determined from similai 
pegmatites from Madagascar as well as from other east anc 
southern African countries. 


3 — KARROO 


The Karroo sediments are exposed over a vwast area ir 
Moçambique. Those from Tete and Nyasa districts can be con: 
sidered fairly well studied. 

An important coal basin is located in Tete district, with ! 
to 7 meters of exploitable coal. 

The series starts with an unconformable conglomerate restin; 
upon the Precambrian basement. The basal conglomerate doe 


5 


ot appear to be comparable with the Dwyka tillites of South 
rica. 

Sandstones and carbonaceous shales overlay the conglo- 
erate and represent the Ecca. 

A curious flora, composed of a mixture of European and 
ondwanian species was found : Glossopteris indica, Glossopteris 
rowniana, Sphenophyllum thonii, Pecopteris sp., Sphenopteris 
bifolia, Schizoneura gondwanensis, Astheroteca sp. This ano- 
alous assemblage pointed out first by Zeiller, was found again 
a Rhodesia and later confirmed by C. Teixeira (1950). 

In Nyasa district the upper sandstones yelded some reptile 
mains, probably of Permo-Triassic age (Beaufort). This fossili- 
rous formation is overlapped by post-Karroo basalts. 


— CRETACEOUS 


The Cretaceous outcrops on the coastal zone and as far as 
00 kilometers inland. The representation of the various stages 
rather complete, although the total thickness does not exceed 
00 meters. 


eocomian — The Valanginian is reaveled by horizons containing 
Rogersites, as was described in South Africa. 
South of Lourenço Marques, at Chalala a continental for- 
mation contains Otozamites. 


ptian — The tuffaceous beds of Lebombo mountains with 
Cheloniceras delagoense and Ancyloceras fallauxi. 


lbian — The Catuane beds supplied Phylloceras velladae, Elo- 
biceras newtoni and Inflaticeras africanum. 


¿enomanian — The Conducia fauna with Desmoceras beudanti. 


; 


"uronian and lower Senonian — No defined. 


Jpper Senonian — It is known in Cheringoma plateau and Buzi 
valley. Exogyra vesicularis and Baculites cf. vagina have 


| been recorded. 


Janian (2) — This age was appointed to the Hercoglossa mazam- 
— bensis beds. 


| — Tertiary 


The marine Eocene was reported in the coastal zone, covering 
he upper Cretaceous formations. 

A Lutetian horizon with Nummulites atacicus and a Bar- 
onian horizon with Orthophragmina and Nummulites variolarius 
ave been recognised. Nevertheless some authors referred to the 
resence of Nummulites variolarius already in the Lutetian. 

In the same area lower Miocenic outcrops with Pecten bur- 
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digalensis are known as well as others regarded as continenta: 
lower Miocene and marine Pliocene, with Pecten vasseli and 
Chlamys senatoria. 


6 — Quaternary 


Outcrops at Chidenguele beach, north of Lourenço Marques 
supplied 57 marine lamellibranchs and gasteropods, corresponding 
to the Pleistocene. Other localities, south of Save river have 
remarkable continental deposits with plant remains and stone 
implements. 


RR 


HISTORIQUE 


Les premiers renseignements concernant le sous-sol du 
ocambique datent du début du xvr siècle, mais ils n'avaient 
rait qu'a la recherche des mines d'or du Monomotapa. En 1609, 
ei João dos SANTOS, écrit un Mémoire sur les richesses locales 
n or, fer et cuivre. 

Les premiéres Notes vraiment géologiques sont dues à deux 
ortugais : Jerónimo Romero (1860) et Lourenço MALHEIRO (1881). 

D'autre part, la question du Charbon du district de Tete 
rit de l'importance. Ce charbon fut découvert par un voyageur 
n 1836 et le Ministére de la. Marine fit des essais sur un bateau 

vapeur. L'analyse chimique en fut faite en 1844 à l'Ecole Poly- 
echnique de Lisbonne et son existence méme fut publiée en 
859. Des ingénieurs frangais vont s'y intéresser: M.P. Guvor 
n 1882, LAPIERRE et Kuss, visitent les lieux, recueillent des végé- 
taux fossiles qui sont étudiés par ZEILLER (1883). A l'étonnement 
énéral ZEILLER y indique la présence de genres trés connus 
ans l'hémisphére boréal. Le mélange curieux de la flore à Glos- 
opteris et de la flore d'Europe sera confirmé plus tard en Rho- 
ésie, puis au Moçambique, par C. TEIXEIRA. C'est dans ce district 
que seront définies et étudiées les séries du « Karroo » local. 

x En 1889, la découverte d'or et de diamants au Transvaal 
provoqua la création d'un «Commissariat aux Mines» et de 
grandes concessions furent accordées à des compagnies privées. 
La découverte géologique se fait lentement, grâce à la colla- 
boration des géologues portugais et étrangers. 

La première vue d'ensemble sur la géologie du Moçambique 
est due à A. HorwEs et D.A. Wray, dans le Geological Magazine 
(1912). 

En 1928, le Gouvernement portugais crée le « Service géo- 
logique et minier de Moçambique ». 

La carte est levée régulièrement et on voit se succéder les 
travaux classiques de C. Freire de ANDRADE, A.J. de FREITAS, 
J. Bacelar BEBIANO, A. BorGEs, A. da Silva Pinto, C.F. Torre 
de Assunção, A. Mendes Correa, F. Moura. 

Le « Service de la Géologie et des Mines » publie un impor- 
ant Bulletin et la Carte au 1/250 000. Il s’y ajoute de nombreuses 
jublications de la «Junta de Investigacóes do Ultramar» de 
Lisbonne, pour ne parler que des publications réguliéres (et les 
'apports des Compagnies privées). 

En 1959, A.J. de Freitas a publié une vue d'ensemble sur la 
3éologie et le Développement économique, accompagnée d'une 
Zarte géologique au 1/2 000 000. zu 


^ 


Stratigraphie générale 


I. PRÉCAMBRIEN 


Le socle précambrien affleure sur plus de 500 000 kilomêtres 
carrés, soit plus des deux tiers du Territoire du Moçambique. 


Précambrien inférieur. — Il existe un « Complexe de base », 
granito-gneissique, dans les districts de Manica et Sofala, Tete, 
Cabo Delgado et Zambezia. 


Précambrien moyen. — C'est le Systême le plus important, 
le Moçambiquien (ou Mozambiquien), comportant des gneiss, des 
schistes, des quartzites. On signale des roches basiques vers la 
base. Ce serait l'équivalent du < Système du Graphite > de Mada- 
gascar. 


Précambrien supérieur. — Ce cycle reste três mal défini, 
n'étant guére connu que par des venues granitiques postérieures 
au Mocambiquien. 


Précambrien terminal ou Infracambrien. — On lui attribue 
la «série d'Umkondo >, composée de schistes, de grès et de 
quartzites. Elle passe en Rhodésie oú elle s'enrichit de bancs 
calcaires. Cette série est traversée par des pegmatites contenant 
de la samarskite, qui a été datée de 630 millions d'années (HOLMES 
et CAHEN, 1954). 


2. PRIMAIRE ANTÉ-KARROO 


Il n'existe pas de sédiments paléozoiques ante-Karroo, mais 
il existe un peu partout des filons de pegmatites, contenant des 
minéraux uranifères ou autres, dont l’âge a été déterminé : entre 
408 et 428 m.a., 425 et 464 m.a., 435 et 540 m.a. et même 330 m.a. 
Ceci correspond à ce que l’on sait à Madagascar et en d'autres 
régions de l'Afrique. 


3. Le Karroo 


Les sédiments du Karroo sont largement répandus au Mo- 
cambique. Ils sont particulièrement bien étudiés dans les districts 
de Tete et du Nyassa. 

Le district de Tete possède un bassin charbonnier important, 
avec 5 à 7 mètres de charbon exploitable. La série débute par 
un conglomérat discordant sur le Précambrien, et qui semble 
bien être une tillite comparable à celle de Dwyka, en Afrique 
du Sud. Au-dessus viennent les grès et schistes à charbon, assi- 
milés à l'Ecca, c'est-à-dire au Permien inférieur. On y trouve 
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ne flore d'autant plus curieuse qu'elle présente un mélange de 
ormes européennes et e gondwaniennes »: Glossopteris brow- 
jana, Glossopteris indica, Sphenophyllum thonii, Pecopteris sp., 
phenopteris lobifolia, Schizoneura gondwanensis, Asterotheca sp. 
Ce mélange, signalé par ZEILLER dès 1883, a été retrouvé en Rho- 
ésie, puis confirmé par C. TEIXEIRA (1950). 

Dans le district du Nyassa, les grés supérieurs ont livré des 
estes de Reptiles du Permo-Trias (= Beaufort). 

L'ensemble est surmonté d'une série basaltique post-Karroo ». 


. LE CRETACÉ 


Le Crétacé affleure dans la zone côtière jusqu'à une centaine 
e kilomètres dans l’intérieur. Elle est assez complète, mais ne 
épasse pas 100 mètres de puissance au total. 


Néocomien. — Le Valanginien est indiqué par des couches 
Rogersites, comme à Uitenhage en Afrique du Sud. Au Sud 
e Lourenço Marques, à Chalala, on signale des niveaux conti- 
entaux à Otozamites. 


Aptien. — Couches des Monts Libombo à Cheloniceras dela- 
oense et Ancyloceras fallauxi. 
Albien. — Les couches de Catuane contiennent Phlylloceras 
elledae, Elobiceras newtoni et Inflaticeras africanum. 
| Cénomanien. — Faune de Conducia à Desmoceras beudanti. 
x Turonien et Sénonien inférieur, non définis. 
h Sénonien supérieur. — Il est connu dans la région du plateau 
de Cheringoma et dans la vallée de la Buzi. On y trouve Exogyra 
vesicularis et Baculites cf. vagina. 
| Danien. — On attribue au Danien des couches à Hercoglossa 
mazambensis. 


5. Le TERTIAIRE 


L'Eocêne marin a été reconnu dans la région côtiere, au- 
dessus du Crétacé supérieur. On y distingue un niveau Lutétien 
à Nummulites atacicus et un niveau Bartonien à Orthophragmina 
et Nummulites variolarius. On sait cependant que N. variolarius 
se trouve déjà dans le Lutétien. 

Dans la même région, on connait des affleurements de Mio- 
cêne inférieur à Pecten burdigalensis, du Miocêne supérieur con- 
tinental et du Pliocêne marin à Pecten vasseli et Chlamys sena- 
toria. 


6. Le QUATERNAIRE 


La localité de Chinguendele a livré 57 Mollusques marins 
pléistocênes. On signale par ailleurs des dépóts continentaux con- 
tenant de rares empreintes végétales et des industries lithiques. 


R.F. 
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LTO LIGONHA GNEISSES ................. Precambrian 


Dias, M.B. (1961). Os pegmatitos do Alto Ligonha. Serv. 
Geol. Min. Moc., bol. 27, pp. 17-36. 


Dias proposed this name to replace the « Regional Gneisses » 
f the Alto Ligonha area. 
(R.F.). 


LTO LIGONHA PORPHYRITIC GRANITE .. Precambrian 


Borces, A. and Nunes, A. de F. (1950). Geologia e Jazigos 
inerais do Alto Molocué - 1 Carta Geologica. Serv. Ind. Geol. 
oç., bol. 10, pp. 41-73. 

Dias, M.B. (1961). Os pegmatitos do Alto Ligonha. Serv. Geol. 
in. Moç., bol. 27, pp. 17-36. 


A fresh-looking, coarse rock showing a pink colour and por- 
phyritic texture was called « Alto Ligonha Porphyritic Granite ». 
The orthoclase in large phenochrysts with a yellowish gray colour 
and exhibiting Carlsbad twinning, composes more than 50 per 
cent of the rock. The groundmass contains, besides the potassic 
feldspar, gray plagioclase, quartz and biotite. 
| This granite outcrops in two large areas: The first area, 
southeast of the Alto Ligonha village, includes the Muacomuano 
mountain and the second, between the Namirroe and Ligonha 
rivers, building up the Mutele range. In this last area the granites 
are more or less sheared, and reveal assimilation of the adjacent 
country rock. 

Some other bodies of porphyritic granites showing a pro- 
nounced shearing were mapped by the « Longyear » geologists. A 
common source is applied to these granites and they will be the 
exposed upper parts of a large plutonic mass of batholithic pro- 
portions. The shearing is ascribed to the effects of a period of 
deformation acting concurrently with, or soon after their em- 
placement. 


ALTO LIMPOPO CONGLOMERATE .... Upper Cretaceous 


Borces (A.) (1944) — Depósitos conglomeráticos do Alto 
Limpopo. Serv. Ind. Geol. Moc., bol. n. 6. 


This formation was considered by A.A. FREIRE DE ANDRADE 
is Karroo and named “ Lourenço Marques conglomerate ”. Later 
BORGES recognised the same formation extending up the Limpopo 
md Elephants River valleys to Pafuri, and even further north. 


12 
(Alto Limpopo Conglomerate, continued) 


Conglomerates are the main rocks of this formation with well | 
rounded pebbles of red and pink quartzite, gneissic granite, , 
granite and quartz. Near Pafuri banded ironstone pebbles have: 
been found. Sandstone horizons are interbedded with the con-. 
glomerates, some of them yelding fossils, dated by RENNIE, as; 
Upper Cretaceous, probably Maestrichtian (see Mabosi formation). . 


Bosazza (V.L.) (1954) — Estudo geoquimico das aguas super- 
ficiais e subterraneas das rochas sedimentares do Sul do Save.. 
Serv. Ind. Geol. Ind. Geol. Moç., bul. 14. 


Frerras (F.) (1955) — Abastecimento de agua à estação de: 
transmissão do Caminho de Ferro do Vale do Limpopo - Fron- 
teira com a Rodesia, marco 14. Serv. Ind. Geol. Moç., bul. 15. 


RisEro (F.J.S.) (1955) — Pesquisa de agua no marco 14. 
Serv. Ind. Geol. Mog., bul. 15. 


ANDHRADA BED Haut de so SA Karroo 


ANTHOINE (R.), Doors (J.) (1922) — Les grandes lignes de 
la géologie du bassin du Zambéze dans lEst africain portugais. 
Int. Geol. Cong., XIII ses., v. 2, pp. 751-769. 


The lowest of the coal-seams in the east part of Moatize 
basin. 


ANDRÉ BED~.... -aliod ua duwur too o TES Karroo 


ANTHOINE (R.), Dupois (J.) (1922) — Les grandes lignes de 
la géologie du bassin du Zambéze dans l'Est africain portugais. 
Int. Geol. Cong., XIII ses., Liége, v. 2, pp. 751-769. 


The topmost coal-seam of the “ Productive Series " (Moatize) 
with striking stratigraphic resemblance to the n. 5 seam of the 
Witbank coal field. 


ANGONIA GRANITE ....................... Precambrian 


Borces proposed on his field reports the term “ Angonia 
Granite " to a huge intrusion into the basement rocks, mapped 
in Angonia (Tete district). Petrographic studies on the Angonia 
granite showed that they include pyroxenic granites and several 
types of pyroxene and amphibole gneisses. 


The gneisses, which are often melanocratic, contain always 
intermediate plagioclase ranging from oligoclase to labrador, horn- 
blende, diallage, hyperstene and some quartz. 

The non-gneissic rocks are composed of pyroxenes, perthite, 
antiperthite, microcline, oligoclase and quartz. Garnet is a normal 


* aged in these granites as well as in the gneisses referred 
above. 
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Assunção (C.F.T. pe), CorLHO (A.V.T.P.) (1942) — Notas 
ara a petrografia do distrito de Tete. Soc. Port. Cien. Nat. bul., 
. 13, pp. 441-420. 


Assunção (C.F.T. DE) (1954) — The rocks with charnockitic 
ffinities in Mozambique. P.I.O.S.A. meeting in Perth, proc., sec. 
, pp. 29-33. 


Brak-Lamy (J.A.N.), CorLHO (A.V.T.P.) (1945) — Rochas do 
istrito de Tete. J. Mis. Geog. Inv. Col., Mem., Geol. ser., v. 2. 


Brak-Lamy (J.A.N.), CorLHO (A.V.T.P.) (1948) — Alguns 
lementos para a carta geologica de Mocambique. J. Mis. Geog. 
mv. Col., An., v. 3, t. 2, pp. 95-124. 


RUE GRANITE. L... ete dën, cessat dort Precambrian 


The Angue granite intrudes the Mussandaluz granite and the 
ingoe series, a short distance northeast of the Fingoe village. 
t raises abruptly above the level of Mussandaluz granite terrain 
d is characterized by precipitous topography. This granite 
ows a medium to coarse grain and phenocrysts of pink feldspar. 
he term — a field designation — was used by the geologists 
f the E.J. LoNGYEAR Co. during the mapping of the Tete area. 


ENANIEBES BED, to Maids a dos deiere ES sala lana Karroo 

ANTHOINE (R.), Dubois (J.) (1922) — Sur l'existence des 
ouches de Karroo dans l'Est africain portugais. Soc. Géol. Belg., 
An., v. 45, pp. 1-45. 


The third lowest coal-seam of the Productive Serie (Moatize), 
dentifiable with the n. 3 seam of the Witkank coal field. 


| 

| 

BARUÉ SERIES mesa dis Precambrian 
= Bores (A.) (1936) — O Noroeste do Barué — traços gerais 
da sua Geologia. Mus. Lab. Min. Geol. Univ. Lisboa, bol. n. 5, 
2nd ser., pp. 95-104. 


Although the metamorphic rocks of Barué have been refer- 
red by previous authors, Borces brought the “ Barué Series x 
into geological literature. 

This formation extends along the Rhodesian border from 
the Luenha to the Pungué rivers and is composed of gneisses 
and intermingled mica-shists and quartzites. The mica-shists 
form long ridges which project from the soil and the quartzites 
size up into very high cliffs which crown the highlands near the 
Rhodesian border. 
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(Barué Series, continued) 


The same series are named in Southern Rhodesia the Gairezi 
Series (Tyndale Biscoe, 1958). 


CorLHo (A.V.T.P.) (1952) — Quelques aspects de la pétrogra- 
phie de la circonscription du Barué (Mozambique). Int. Geol. 
Cong., XIX ses., Alger, Ass. Afr. Geol. Surv., part 1, pp. 275-292. 


Borces (A). CorLHO (A.V.T.P.) (1957) — Contribuições para 
o estudo da petrografia de Mocambique (Africa Oriental Portu- 
guesa). III - Primeiro reconhecimento petrografico da Circuns- 
crição do Barué. Serv. Ind. Geol. Moç., bol. 21. 


TynDaLE-BIscOE (R.) (1958) — The geology of a portion of 
the Inyanga district. South. Rhod. Geol. Surv., sh. rep. 37. 


BATONGASBASALTIS Mm sao tia uae eee ee Karroo 


TurELE (E.O.) (1923) — The geology of Portuguese East Africa 
between the Zambeze and the Sabi rivers. Geol. Soc. S. Afr., 
Trans., v. 26, pp. 103-159. 


A long belt of basic and intermediate volcanic rocks forming 
low and rounded hills bordering the precambrian platform along 
the Barue and Chemba administrative areas. 


MENNELL (F.P.) (1922) — The northward and eastward exten- 
sion of the Karroo lavas. Geol. Mag., v. 59, pp. 166-170. 


Coco (A.V.T.P.) (1952) — Quelques aspects de la pétro- 
graphie de la circonscription du Barué (Mozambique). Int. Geol. 
Cong., XIX ses. Alger, As. Afr. Geol. Surv., part 1, pp. 275-292. 


BATONGA SANDSTONE”. o's. ess pa «nado nana a IP ok Karroo 


Trae (E.O.) (1923) — The geology of Portuguese East Africa 
between the Zambezi and Sabi rivers. Geol. Soc. S. Afr., Trans., 
v. 26, pp. 103-129. 


A narrow strip over 150 km long with a north-south direction, 
from the Pompue river, tributary of the Zambeze, to the plains 
east of Vila Paiva de Andrada. This formation is composed of 
sandstone passing in places into arkose. Correlation with the 
“red sandstones with Dinosaurian remains " of the lower Chire- 
Zambeze area (Drxey, 1930) was suggested by Borces (1952). 


MENNELL (F.P.) (1922) — The northward and eastward exten- 
sion of the Karroo lavas. Geol. Mag., v. 59, pp. 166-170. 


Borces (A.) (1952) — Le systême du Karroo au Moçambique 
(Afrique Orientale Portugaise). Int. Geol. Cong., XIX ses. Alger, 
symp. on Gondwana ser., pp. 232-250. 


BENGA-MATUNDO SERIES ...................... Karroo 


A thick succession, over 1300 meters, of shales and generally 
fine sandstones outcropping on a large area between Caroeira 
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ills and Moatize. This field designation was used by Koch and 
her geologists of the Companhia Carbonífera de Moçambique. 


NNE SANDSTONE S. SAITI DERNE Beans Quaternary 


ANDRADE (C.F.) (1929) — Esboço Geológico da Província de 
oçambique. 


Fine grained sandstone very rich in feldspar and character- 
d by an alternation of reddish and white bands. Rhyolite flows 
ve also been recognised. The type locality is on the left bank 
: the Umbeluzi river, near the railway bridge. Borces related 
is formation with the Upper Limpopo Conglomerate. 


Borces (A.) (1944) — Depositos conglomeraticos do Alto 
mpopo. Serv. Ind. Geol. Moc., bol. 6. 


. Dias (M.B.) (1958) — Geological map of the Maputo area 
eological sheet South . G 36/0). Serv. Geol. Min. Moc. 


BURGEAP (1962) — Hidrogeologia do Sul do Save. Serv. Geol, 
in. Moc., bol. 30. 


PAS ALT Et Tertiary 


Homes (A.), Wray (D.A.) (1912) — Outlines of the district 
Mozambique. Geol. Mag., New Ser., dec. 5, v. 9, pp. 412-417. 


Various outcrops of volcanic rocks are known to occur bet- 
een the Mesa Mountain, in Nacala and the Lunga Administrative 
st. The volcanics are considered as representing two different 
ries: the basalt andesitic and the trachite-phonolitic. 
| The basalts are dark grey and composed of labrador, pala- 
pes. augite and iron oxides and also zeolites in the amygdaloidal 
es. 
£ The andesites have a grey groundmass with microliths of 
idesine or oligoclase. 
The phonolites are the most common rocks of the second 
ries, showing large calcite and natrolite amygdules. 
All these volcanic rocks occur also as sills and dikes. 
Wray (D.A.) (1915) — Observations sur la géologie du dis- 
ict de Mocambique. Serv. Geol. Port, v. 11, pp. 69-84. 
Homes (A. (1917) — The tertiary volcanic rocks of the 
strict of Mozambique. Geol. Soc. London, Quart. J., v. 72, 
>. 222-279. 
Frerras (A.J. DE) (1931) — Relatorio do ano de 1919. Lou- 
nço Marques. Imprensa Nacional. 
ANDRADE (M.M. DE) (1953) — Sobre a ocorrencia de doleritos 
geoniticos em Boila (Moçambique). Mus. Lab. Min. Geol. Univ. 
vimbra, bol. 35, pp. 25-32. 
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BOROMA SANDSTONE ... 0.0... d'W e 0000 a ee Karroc 


Borces (A.) (1946) — Os depósitos de Karroo no distrito de 
Tete. Serv. Ind. Geol. Moc., bol. n. 8. 


Fine grained sandstones with argillaceous cement. A deet 
brick colour characterizes these rocks which are well represented 
near the Boroma village, south of Mague (Tete district). 


BROWN GRANITE (Granitos castanhos) ...... Precambriar 


Rocks reported by Borces during the geological reconnais- 
sance of the Tete district with a characteristic bluish gray colou! 
in fresh fracture. Hypidiomorphic to porphyritic textures wer 
described. 

Granites, quartz monzonites, quartzo-diorites and diorite: 
were included in the field designation of “brown granites ” 
Microcline is not rare but the potassic feldspars are mainly the 
orthoclase or perthitic and anti-perthitic associations, in genera 
as large crystals. Myrmekite is also common in the more acic 
rock types. Hyperstene and augite are the more common mafii 
minerals; hornblende, biotite, magnetite and ilmenite were als 
found. These two last minerals, when weathered are responsible 
for the characteristic brownish colour. Apatite, zircon with ple- 
€ haloes, secondary uralite, and calcite have been also des- 
cribed. 

These rocks occur in the northeast part of the Tete distric 
(Angonia administrative area) and in Barué. 

CorLHo (A.V.T.P.) (1941-42) — Observações sobre os “ Gra: 
nitos Castanhos ” de Moçambique. Mus. Min. Geol. Univ. Lisb. 
bol. 9.10, pp. 235-244. 

CorLHO (A.V.T.P.) (1945) — Breves notas petrológicas refe. 
rentes à região da Angónia. Mus. Min. Geol. Univ. Lisboa, bol. 13 
4th ser., pp. 85-97. 


Borces (A.) (1946) — Os depósitos de Karroo no distrito d 
Tete. Serv. Ind. Geol. Moç., bol. 8. 


CorLHo (A.V.T.P.), Brak-Lamy (J.A.N.) (1948) — Carac. 


Assunção (C.F.T. d’), CorLHo (A.V.T.P.) (1954) — The rock 
with charnockitic affinities in Moçambique. P.I.O.S.A. Meeting 
Perth, proc. sec. C., pp. 29-33. E 

Borces (A.), CorLHO (A.V.T.P.) (1957) — Contribuções par: 
o estudo da petrografia de Moçambique (Africa Oriental Portu. 
guesa). III - Primeiro reconhecimento petrográfico da Circuns 
crição do Barué. Serv. Geol. Min. Moç., bol. 21. 


BUZI FORMATION) 2555 ¿unidas Upper Cretaceou 
See: GRUDJA FORMATION. 
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C 
EE ZESANDSTONEJ.«« iae e dée oh od cu Karroo 
See : TETE SANDSTONE. 
ESHEZI SANDSTONE ...,:................, Post-Karroo 


Borces (A.) (1946) — Os depósitos de Karroo no distrito de 
ete. Serv. Ind. Geol. Moç., bol. 8. 


Coarse feldspathic sandstone with scattered pebbles of vol- 
anic material and small argillaceous nodules, occurring in Chicoa 
rea. 


AMESSONGUE GRANITE .................. Precambrian 


The Camessongue granite, mapped by the geologists of the 
.J. LONGYEAR Co, invades the Tchiputo granite, as a small 
tock, in the northeast part of Fingoe area. It is a medium grained 
ranite with development, in places, of porphyritic texture. Felds- 
ars are light gray or pink and the quartz grains are colourless; 
e ferromagnesians are biotite and hornblende. 

A discernible foliation is present. 


AMITALA IRONSTONE ................... Precambrian 


When REAL was making the reconnaissance of the Atchiza 
ea, gave this field designation to a member of the Fingoe series 
onsisting of very thick and strongly folded strata of ironstones, 
ith evidence of metamorphic actions, represented by very 
erfect recrystallization of the quartz, and hematite as tabular 
asses. 

Alternancy of hematite rich layers with quartz layers is 
haracteristic of these rocks. The quartz shows, in general, a 
eddish colour on account of dessiminated iron oxides. 

The Camitala mountain is located in the Atchiza region, in 
e Zumbo administrative area. 


SE?) CHET EPS a Cl N. AS y. er Vu a Precambrian 


One of the major tectonic belts considered by the geologists 
f EJ. LoNGYEAR Co. on the western part of the Tete district, 
ing between the Capoche river and the Chipera village. It is 
derlain by considerable areas of Fingoe rocks which exhibit 
iverse trends although a general north-northwest direction, 
arallel to the Capoche river, has been recognised. 


EPOCHE GRANITE; ea. use css 1 tester edad a ee Precambrian 


| This field designation used by the geologists of the E.J. Lon- 
YEAR Co., corresponds to a granite which occurs as a stock cutting 


” 
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(Capoche Granite, continued) 


the Tchiputo granite in the northeastern part of the Maravia 
administrative area. $ 
The rock is a biotite-rich and much foliated granite with 
concentric foliation parallel to the circular shape of the stock. 
The feldspars are pink and occur as elongated crystals and 
the quartz grains are clouded or bluish. 


CARUMACAFUÉ SANDSTONE ................... Karroo 
See: TETE SANDSTONE. 


CATUANE FORMATION a. eta sua eme EM Cretaceous 


Kıran (W.) (1902) — Sur quelques gisements de l'étage 
aptien. Soc. Géol. France, Bull., 4th ser., v. 2, p. 358. 


The Maputo river exposes a formation, on the southern 
border of Mozambique, regarded as Albian, composed of lime- 
stone and argillaceous rocks which can be followed along the 
river almost to the contact with the volcanics of Lebombo. 
Maputo is another name to designate this formation. 


An interesting cliff 8 km west of Catuane village shows the 
following succession, in descending order : 


Calcareous sandstone .......... MORENA . x 0.30 
Argillaceous limestone 7. Ii S et cake MESE 1.70m 
SPLICE Se ce ones caret ete E ez epe M et 1.05 
Dark argillaceous limestone ...................... 10 
¿A Rus AME a aan TE. EE E 1.23 


Yellow argillite in places passing into an argil- 
laceous sandstone, bearing abundant fossils 
scattered into the rock or in calcareous nodules.. 9.54 


The following fauna as reported : 


GASTROPODA (Cox 1925): Trochus sp. Littorima catuanensis 
Cox, Natica sp., Chenopus (Tessarolax) aff. retusus (J. de C. 
Sowerby), Chenopus (Arrhoges?) sp. Natica (Gyrodes) gent: 
(J. Sow.), Actaeon catuanensis Cox, Avellana incrassata (J. Sow.). 
Dentalium sp. 


AMMONOIDEA (SPATH 1925): Phylloceras velledae (Michelin) 
Desmoceras latidorsatum (Michelin), Inflaticeras africanum Spath 
Inflaticeras haughtoni Spath, Inflaticeras recticostatum Spath 
Elobiceras newtoni Spath, Prohysteroceras sp., Hysteroceras chof- 
fati Spath, Hamites sp., Torneutoceras sp., Helicoceras sp., Ani- 
soceras aff. armatum (J. Sowerby), Labeceras plasticum Spath 
Myloceras serotinum Spath, Myloceras cornucopia Spath, Mylo- 
ceras amaltheia Spath, Sharpeiceras florencae Spath, Mortoni- 
ceras aff. soutoni (Baily). 


AMMONOIDEA (SILVA, G.H., 1962) : Cheloniceras neivai GH. de 
Silva, Cheloniceras neivai G.H. da Silva (var. paucicostata), Che- 
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iceras moraisi G.H. da Silva, Cheloniceras sornayi G.H. da 
ilva, Cheloniceras sornayi G.H. da Silva (var. multicostata) , Neo- 
ilesites soaresi G.H. da Silva, Valdedorsella nunesi G.H. da Silva, 
ropaeum mozambiquense (Krenkel), Phylloceras velledae (?) 
ichelin). 

SPATH (L.F.) (1925) — On upper Albian Ammonoidea from 
ortuguese East Africa, with an appendix on upper Cretaceous 
immonites from Maputoland. Transv. Mus., Ann., v. 11, pp. 179- 
00. 


Cox (L.R.) (1925) — Cretaceous gastropoda from Portuguese 
čast Africa. Transv. Mus., Ann., v. 11, pp. 201-216. 


SILVA (G.H. DA) (1962) — Amonites de Cretácico inferior do 
io Maputo (Catuane-Mocambique). Serv. Geol, Min. Moc., bol. 29, 
p. 5-32. 


Burcrar (1962) — Hidrogeologia do Sul do Save. Serv. Geol. 
im. Moç., bol. 30. 


HAICHAI SANDSTONE ................... Post-Pliocene 


Borcss (A.), Cox (L.R.), STUBBLEFIELD (C.J.) (1939) — Depó- 
itos terciários e post-pliocenes do distrito de Inhambane e estudo 
aleontológico das respectivas faunas. Serv. Ind. Geol. Moç., bol. 3. 


A strip of coastal sandstone occurring in the front of Se- 
ulveda beach (Chai-Chai) near João Belo and in Chidenguel. 
e rock is a very hard calcareous sandstone in places passing 
to a conglomerate. 

The fauna includes the following species : 


GASTROPODA : Turbo (Ocana) natalensis Kraus, Phasianella 
ochii R.A. Philippi, Natica (Neverita) didyma (Bolten), Hipponix 
arbata G.B. Sowerby, Cerithium obeliscus Bruguière, Mauritia 
Arabica) arabica (Linnaeus), Trochus radiatus Gmelin, Erosaria 
rosa (Linnaeus), Erosaria helvola (Linnaeus), Erosaria (Ravitro- 
) caput-serpentis (Linnaeus), Erronea (Melicerona) felina 
melin), Fissurella (Amblychilepas) scutellum Gmelin, Nuclearia 
ucleus (Linnaeus), Gymatium (Cabestana) africanum (A. 

dams), Gymatium (Lampusia) aquatile (Reeve), Thais bufo 

marck, Drupa ricina Linnaeus, Drupa tuberculata Blainville, 
rupa squamosa Pease, Bullia natalensis Krauss, Bullia mozam- 
icensis Smith, Peristenia leucothea Melvill, Mitra (Chrysame) 
urantia Gmelin, Mitra (Strigatella) litterata Lamarck, Mitra 
Pusia) osiridis Issel, Oliva (Carmione) bulbosa Bolten, Terebra 
Strioterebrum) marmorata Deshayes, Conus lividus Hwass in 
3ruguiére, Conus aurora Lamarck, Conus catus Hwass in Bru- 
uiêre, Siphonaria capensis Quoy and Gaimard. 


LAMELLIBRANCHIA : Navicula kraussii (Krauss), Navicula navi- 
ularis Bruguiére, Barbatia obliquata Wood, Barbatia decussata 
XB. Sowerby, Barbatia (Acar) plicata Dillwyn, Barbatia (Tri- 
onodesma) gibba (Krauss), Glycymeris queketti (G.B. Sowerby), 
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(Chaichai Sandstone, continued) 


Mytilus meridionalis Krauss, Septifer bilocularis (Linnaeus), Ostrea! 
cucullata Born, Ostrea cf. lentiginosa G.B. Sowerby, Chlamyss 
pusio (Linnaeus emend. Gmelin), Spondylus hystrix Bolten, Car-- 
dita (Arcinella) variagata Bruguiére, Lucina rosacea (Smith),, 
Divariclela mozambicensis Cox, Felania subradiata G.B. Sowerby,, 
Donax bipartitus G.B. Sowerby, Donax ( Grammatodonax) exa-- 
ratus Krauss, Tivela natalensis Dunker, Tivela dolabella (G.B.. 
Sowerby), Sunetta ovalis (G.B. Sowerby), Dosinia hepatica (La-: 
marck), Gafrarium pectinatum (Linnaeus), Timoclea arakana! 
(Nevill), Chama corbieri Jonas. 


Crustacea: Neptunus sp., Typilobus cf. granulosus Stoliczka. 


CHALALA FORMATION ......................... Aptian 


Rennie (J.V.L.) (1947) — Aptian fossils from Chalala near 
Lourenço Marques. Serv. Ind. Geol. Moç., bol. 9. 


This formation took its name from a village on the right 
bank of Changalane river, 50 km south-southeast of Lourenço 
Marques. The formation, composed of limestone and argillaceous 
limestone, is more than 70 meters thick and contains a varied 
fauna considered as Aptian age. 

The following are the fossils reported : 


HEXACORALLA : 
Isastraea sp. 


PoLyzoa : Berenicea sp., Actinopora stellata Koch € Dunker, 
Charixa sp. aff. vennensis Lang. 


BRACHIOPODA : 

Rhynchonella cf. reticulata Muir-Wood, Rhynchonella cf. 
irregularis Pictet, Rhynchonella cf. gillieroni Pictet, ? Rhyncho- 
nella cf. multiformis Roemer, ? Cyclothyris cf. latissima (Sowerby), 
? Megathyris sp., Terebratula sp. 


LAMELLIBRANCHIA : Cucullaea (Megacucullaea) sp., Barbatia 
sp, Trigonarca sp., Pinna cf. robinaldina d'Orbigny, Ostrea cf 
leymerii Leymerie, Panope gurgitis (Brongniart), Thetironia cf. mi- 
nor (Sowerby), Gervillia cf. dentata Krauss, Exogyra sp., Trigonia 
aff. tatei Neumayr, Trigonia (Scabrotrigonia) sp., Chlamys sp. 
Camptonetes cf. striatopunctatus Rómer, Lima (Acesta) sp., Tra- 
pezium ? sp., Astarte (Coelastarte) coxi Rennie, Crassatella cha- 
lalensis Rennie, Protocardia ? cf. spheroidea (Forbes). 


GASTROPODA ` Pleurotomaria andradei Rennie, Pleurotomari 
chalalensis Rennie, Trochus (Tectus) sp., Pseudomelania sp. 
Scala borgesi Rennie, Gyrodes cf. genti (J. Sow.), Chenopus sp 

CEPHALAPODA : | 

Aconeceras nisus d'Orbigny, Cheloniceras delagoense (Kren: 
kel), Cheloniceras gottschei (Kilian), Cheloniceras cornuelianun 
(d'Orbigny), Parahoplites (?) sp., Deshayesites sp., Ancyloce- 
ras (?) fallauxi Uhlig, var. mozambiquense Krenkel. 
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ANNELIDA ` 

Serpula cf. concava (J. Sow.). 

ECHINOIDEA : 

Cidaris sp. 

FILICALES : 

Sphenopteris fittoni Seward. 

CYCADOPHYTA : 

Otozamites cf. klipsteinii (Dunk.), Zamites cf. recta (Tate). 


SPATH (L.F.) (1939) — On a new Belemnoid (Conoteuthis 
enniei) from the Aptian of the Colony of Mocambique. Serv. 
nd. Geol. Moç., bol. 2. 

HaucHTON (S.H.), BosHorr (J.C.) (1956) — Aptian ammonites 
rom Chalala. Serv. Ind. Geol. Moç., bol. 17. 

Lacey (W.S.) (1961) — Report on Fossils from Chalala and 

K alana in the Province of Moçambique. Serv. Geol. Min. Mog., 
ol. 27. 


HANDANE LIMESTONE ................. Lower Miocene 

BorcEs (A.), Cox (L.R.), STUBBLEFIELD (C.J.) (1939) — Depó- 
itos terciários e post-pliocenes do distrito de Inhambane e estudo 
aleontológico das respectivas faunas. Serv. Ind. Geol. Moç., bol. 3. 


In the Mongue Bay, the Chandane quarry shows a white 
imestone with teeth of the following Squalus: Carcharodon 
egalodon, Hemipristis serra, Sphyrna prisca, Galeocerdo lati- 
ens, Galeus minor. 


HENTOBI LIMESTONE ........................ Tertiary 


ANTHOINE (R.) and Doors (J.) (1922) — Les grandes lignes 
e la géologie du bassin du Zambeze dans l'Est africain portugais. 
nt. Geol. Cong., XIII ses., Liège, v. 2, pp. 751-769. 


A tuffaceous gray limestone overlaying the Sena sandstone, 
P numerous fossils and among them Melania and Helix. 


| 
CHERINGOMA FORMATION .................... Tertiary 


This designation is sometimes used to include the “ Inha- 
minga sandstone " and the “ Nummulitic series" of Inhaminga. 


REA BEDS. xad: doi ls rum tien tiques. guesses Karroo 

BEBIANO (J.B.) (1934 — Notícia preliminar sobre o reconhe- 
simento geológico da região do Zumbo. Distrito de Tete, Mocam- 
bique. Mus. Lab. Min. Geol. Univ. Lisboa, bol. 3, 1st ser., pp. 199- 
219. 
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(Chicoa Beds, continued) | 


The section of the Karroo on Zambeze valley between Chicoas 
and the Querua river was considered one of the stratigraphical! 
units of the Karroo on the Tete area. The succession is repre-- 
sented by sandstones on the base, followed by carboniferouss 
shales and coal, yellow and grey shales and carbonaceous shales,, 
and finaly a fine sandstone and conglomerate cut by diabase dikes.. 


CHICOLANE FORMATION ................. Post-miocenic: 


This field designation was used by Barrocoso to describe a: 
formation composed of coarse red or yellow sandstone, with: 
occasional conglomeratic lenses, overlaying the Jofane forma-: 
tion, in the lower part of the Save valley. 


CHIFUMBAZI GRANITE .................... Precambrian 


Luna (LR. DE), FREITAS (F.) (1956) — Ouro da Macanga (Dis- 
trito de Tete) Geologia e metalogenia da mancha metamorfica do 
Missale. Jazigo do Chifumbazi e jazigo do Muendi. Serv. Ind. 
Geol. Moç., bol. 16. 


The name is derived from the old Chifumbazi mine and was 
used by BorcEs to describe a greenish gray gneissic granite with 
a fine to medium grained groundmass involving large quartz and 
feldspar crystals. The ferromagnesian are essentially a green 
hornblende and fine biotite. 


CHIMANIMANI AND MAVITA SERIES ...... Precambrian 


ANDRADE (A.A.F. DE) (1897) — Reconhecimento geológico dos 
territórios portugueses comprendidos entre Lourenco Marques e 
o rio Zambeze. Rev. O. Publ. Min., v. 27, pp. 315-529. 


The Chimanimani and Mavita series extends from the Sita- 
tonga mountain, northwards to Rotanda, along the Rhodesian 
border, continuing up north as scattered patches which include 
the Macuta, Madzimba, Gutuengoma and Chicamba mountains 

In south, the Chimanimani is separated from the Umkondc 
(Espungabera series) by a spectacular thrust fault. 

Quartzites with sugar texture, massive white quartzites 
quartz-sericite schists and talc-schists are the main rocks of this 
series. 


Bonp (1951) considered the Chimanimani massif composed ol 
three distinct blocks separated by thrust faults. One of these 
blocks, called the “ isoclinal series ” is very well represented ir 
the Portuguese territory with very thick beds of white quartzite: 
in an almost vertical position. 

The Macuta, Madzimba, Gutuengoma and Chicamba moun. 
tains appear to be related to the Chimanimani as well as othe: 
small occurrences of quartzites and schists north of the Rhodesi: 
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ailway. The field work now in progress will alow the establish- 
ment of the relationships of these occurrences to the Barué and 
Chimanimani series. 

The equivalent designation “ Frontier series ” (MENNELL 1920 
And Maure 1924) is no more used in Moçambique. 


| MIOCOIGRANITE HORS xix Coach, Sue IEA Precambrian 


The term was used by Borces to describe a type of granite 
pecurring south of Chioco (District of Tete) and characterized 
by a fine to medium grain, pink colour and garnet and amphi- 
boles as accessory minerals. 


CHIPALA NDJIRA GNEISS .................. Precambrian 


On the Mvudzi river, tributary of the Lifidzi (Angonia admi- 
nistrative area), an amphibole-felspar-gneiss outcrops on a very 
arge area, according to the field reports of Borces. Due to the 
abundance of hornblende the rock was first considered as an 
amphibolite. The grain is fine to medium and the sphene and 
epidote are the accessory minerals. 


BEIPANGA BASIN ©. pasas ist opp ppi anni hi: Karroo 


One of the carboniferous basins described in the Zambeze 
valley. 


ANTHOINE (R.), Dusots (J.) (1922) — Sur l'existence des cou- 
ches de Karroo dans VEst Africain Portugais. Soc. Géol. Belg., 
An., v. 45, pp. 1-47. 

|— ANTHOINE (R.), Duspors (J.) (1922) — La valeur industrielle 
des charbons du Bassin charbonnier de Tete (Est Africain Por- 
tugais). Soc. Géol. Belgique, An., v. 45, pp. 159 B - 162 B. 


! 


ANTHOINE (R.), Dugois (J.) (1922) — Les grandes lignes de 
la géologie du bassin du Zambéze dans l'Est Africain Portugais. 
d Geol. Cong. XIII ses., Liége, v. 2, pp. 751-769. 

Gérarp (A.E.) (1924) — Les richesses charbonniéres du Zam- 
béze. Soc. Ing. Civ. France, Mém. (Avril-Juin), pp. 1-20. 


CHIPANGA BED ................................ Karroo 


ANTHOINE (R.), Dusors (J.) (1922) — Sur l'existence des cou- 
ches de Karroo dans l'Est Africain Portugais. Soc. Géol. Belg., 
An., v. 45, pp. 1-47. 


One of the main coal-seams in the Moatize deposit. 
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CHIPERONE-DERRE SYENITE ............... Posi-Karroo» 


CorLHo (A.V.T.P.) (1959) — Reconhecimentos petrográficoss 
sumários dos maçiços da Lupata, Morrumbala, Chiperone-Derre: 
e Milange. Serv. Geol. Min. Moç., bol. 26, pp. 15, 16, 25 and 26.) 


The peneplaned region of Morrumbala - Chire was intruded] 
by nepheline syenites represented by the conspicuous Chiperone: 
and Derre mountains which have been grouped on account to the: 
general structure of the region and the similarities of the rocks.. 
These rocks are characterized by noticeable uniformity, and are: 
essentially microperthitic nepheline syenites with biotite and: 
pyroxenes (augite and acmite). Hornblende, riebeckite, calcite and: 
graphite occur as accessory and secondary minerals. 


CHIZOIOTGNEISS MM a ooo o E Precambrian: 


A leuco-granitic gneiss, locally showing porphyroblastic tex- 
ture, with rare mafic minerals (biotite, magnetite and garnet) 
occurring near the Samangonha Range (Angónia administrative 
area) and referred in the field reports of BorcEs. 


CHUALE:SANDSTONE “ses 909.008 Casas OT. Karroo 


A field designation used by Boncrs to describe a calcareous 
feldspathic sandstone with coarse grain, exposed in the Messen- 
guezi river, south of Carinde (Mague administrative area). 


COASTAL SANDSTONES ..................... Quaternary 


Borces (A.) (1949) — Esboço Geológico de Moçambique. 
Serv. Ind. Geol. Moç. 


Numerous occurrences of sandstones on the coast of Mozam- 
bique are known along the line defined by the low tide. Relation- 
ships of the coastal sandstones and dunes were suggested by 
OBERHOLZER and Nunes (1961). 


Nunes (A. DE F.) (1961) — Notas sobre os grês costeiros do 
Sul do Save. Soc. Géol. Port., v. 14, pp. 47-58. 

NUNES (A. DE F.), OBERHOLZER (W.F.) (1961) — Notas sobre © 
reconhecimento geológico da ilha da Inhaca. Serv. Geol. Min 
Moc., bul. 27, pp. 89-92. 


CONDUCIADEDS .... cestas. far Seras Ñ Upper Cretaceou: 


_CHOFFAT (P.) (1903) — Le Crétacique de Conducia — Contri- 
butions à la connaissance géologique des colonies portugaises de 
l'Afrique. Serv. Geol. Port. 


At the Conducia bay, northwest of the Mozambique Islanc 
occurs a series of limestone and marl beds with calcereous con- 
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lomerate at the base. The more argillaceous horizons contain 
alcareous nodules with the following ammonites: Puzosia lati- 
orsata Michelin, Pachydiscus tweenianus (Stoliczka), Puzosia 
enisoniana (Stoliczka), Desmoceras beaumonti Brongniart, Acan- 
hoceras laticlavium (Sharpe), Phylloceras cf. semistriatum d'Or- 
igny, Mortoniceras cf. candollei Pict. & Camp., Lytoceras sacia 
orbes, and also: Belemnites minimus Lister, Turrilites bergeri 
rongniart. 
The Senonian age was assigned to the Conducia beds. 


Homes (A.), Wray (D.A.) (1912) — Outlines of the geology 
f Mozambique. Geol. Mag., dec. 5, v. 9, pp. 412-417. 


Wray (D.A.) (1915) — Observations sur la géologie du dis- 
rict de Mocambique. Serv. Geol. Port., v. 11, pp. 69-84. 


D 


ELAGOA BAY PLANTATION LIMESTONE. Lower Miocene 
See: SANTIAGO LIMESTONE. 


ESARANHAMA GNEISSIC GRANITE ...... Precambrian 


The Desaranhama range is located on the northeast part of 
acanga, defining the frontier between Moçambique and Nyasa- 
and. The largest part of these mountains are composed of a 
orphyritic granite with large pink orthoclase phenocrysts invol- 
ed by a fine grained mass of white feldspar and quartz. 

Biotite is very abundant, disposed in wavy surfaces which 
escribe wide curves around the phenocrysts. Gneissic phases 
ere observed. 

This field designation was used by Nunes in the geological 
econnaissance of Angonia and Macanga areas. 


DOMO FORMATION ................... Middle Cretaceous 


| A field designation applied by the geologists of MozAMBIQUE 
GULF Or to a subsurface formation composed of marly to silty 
sandstones and shales, with predominance of black to dark gray 
shales containing pyrite. Globotruncana stefanii and Globotrun- 
cana helvetica define one of zones of the Domo formation. 

The same term was used for a succession intercepted by 
the Domo 1 bore-hole and equivalent to the Catuane formation. 


REA HO GNEISS e nn Tati lo client Precambrian 

A characteristic augen gneiss occurring near the M’ Conua 
sopper mine (Chicoa administrative area), referred in the field 
reports of BorcEs on the Tete district. 
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ELEPHANTS SANDSTONE .............. Upper Cretaceous | 


A 120 to 150 meters thick succession of sandstones, con-: 
glomerates and sandy limestones, overlying the Singuedzi and! 
Uanetze formations was named “ Elephants sandstone ”, due to: 
the characteristic exposures along the Elephants river. No fossils | 
were found in these rocks but the position in relation to the 
Uanetze formation led to admit the upper cretaceous Senonian | 
or even more recent age for the “ Elephants formation ”. This: 
field designation was vulgarized by the geologists of the Mozam- 
BIQUE GULF OIL. 


Burceap (1962) — Hidrogeologia do Sul do Save. Serv. Geol. 
Min. Moç., bol. 30. 


ENTA TA GRANITE 45d: i 5 su kashka Precambrian 


This granitic body mapped by the E.J. LoNGYEAR Co. geolo- 
gists is located in the Alto Ligonha area and intercepted by the 
road Entata-Muiane. The rock is characterized by a very well 
marked banding, becoming progressively more pronounced from 
the central core towards the contact with the surrounding rocks 
(schists of the “ Metasedimentary series ”). Petrographically they 
are equigranular rocks, light grey to pink colour, with feldspar, 
quartz, biotite and or muscovite. 


Freiras (F.) (1962) — Carta Geológica de Moçambique. No- 
tícia explicativa da folha Sul-D-37/U. Alto Ligonha - Murrupula. 
Serv. Geol. Min. Moç., bol. 28. 


ERIC BED .....,;VOUP CD PIS on z Karroo 


ANTHOINE (R.), Dugois (J.) (1922) — Les grandes lignes de 
la géologie du bassin du Zambéze dans l'Est Africain Portugais. 
Int. Geol. Congress, XIII ses., Liège, v. 2, pp. 751-669. 


One of the coal-seams in the Revuguè basin (Tete district). 


ERREGOMIRANITE 01 s¿ ku 22995 30.209 au Precambrian 


The geologists of the E.J. LoNGYEAR used this field designa- 
tion to describe a granitic stock occupying a large area and 
extending for some 30 km southeast of Nampevo, outcroping as 
well in smaller masses northeast and southeast of the main body. 

It is a fine to medium grained massive pink to brown granite 
with 60 per cent of feldspar, 35 per cent of quartz and 5 per cent 
of biotite. 

Gneissic phases are present, but scarce. 
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Freitas (F.) (1962) — Carta Geológica de Moçambique. No- 
icia explicativa da folha Sul-D-37/U. Alto Ligonha - Murrupula. 
erv. Geol. Min. Moc., bol. 28. 


SPUNGABERA SERIES .................... Precambrian 


THIELE (E.O.), Wizson (R.C.) (1915) — Portuguese East Africa 
etween the Zambezi river and the Sabi river: a consideration 
£ the relation of its tectonic and physiographic features. Geog. J., 
. 65, pp. 16-45. 


A series of unmetamorphosed sandstones assigned to the 
mkondo, represents the Espungabera series. Phillites and purp- 
ish or red shales overlain by quartzites and sandstones have been 
ecognised on the western part of the Espungabera administrative 
rea in two bands in both sides of the Chimanimani massif. 

Volcanic rocks, the most part with andesitic composition, are 
ssociated with the referred sediments. MENNELL (1920) named 
hese same formations as “ Save series ”. 


MENNELL (F.P.) (1920) — Geology of the Sabi valley, Ma- 
honaland. Geol. Soc. S. Afr., Trans. v. 22, p. 77. 


THIELE (E.O.) (1924) — The geology of Portuguese East Africa 
etween the Zambezi and the Sabi rivers. Geol. Soc. S. Afr., 
rans. v. 26, pp. 103-159. 


ERNÃO VELOSO BEDS ................ Lower Cretaceous 
Homes (A.), Wray (D.A.) (1912) — Outlines of the geology 
f Mozambique. Geol. Mag., dec. 5, v. 9, pp. 412-417. 


Along the coast of the Moçambique district, from 8 km south 
of Memba to Fernáo Veloso, occur a series of calcareous sand- 
tones and sandy limestone in places with ferruginous concre- 
ions. The following fossils were reported: Holcostephanus 
schenki Oppel, Phylloceras, Thetironia aff. minor Sowerby, Pleu- 
omya, Isocardia, Protocardium, which suggest a Neocomian age. 

Wray (D.A.) (1915) — Observations sur la géologie du dis- 
rict de Moçambique. Serv. Geol. Port., v. 11, pp. 69-84. 


PINGOE SERIES... a a e no de Precambrian 

According to the reports of the E.J. LONGYEAR geologists, the 
” Fingoe series “ corresponds to one of the stratigraphical units 
of the Precambrian basement in the Tete district. It consists of a 
group of rocks which retain many of their original sedimentary 
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characteristics, being made up largely of beds of clastic material, , 
marbles and schists. 

Physiographically, the “ Fingoe series” is expressed by at 
succession of prominent hills and ridges, due to the differential | 
erosion : the soft schists corresponding to the valleys and the: 
marble and metasediments to the ridges. 

The series is subdivided into the following three principal! 
units: 


1. — Metasediments: arkose, graywacke, impure quartzite: 
and conglomerate with minor intercalated slate and! 
schist. 

2. — Marbles : ranging in colour from white to light green 


brown and in texture from finely to coarsely crystalline. 
Mica, pyrite, tourmaline and diopside are the accessory 
minerals. 

3. — Schists: showing black to bluish colours and having 
chlorite, epidote, quartz, hornblende, biotite, feldspar 
and sericite as the principal constituents. 


Moura (F.V.), Dias (M.B.) (1957) — Quelques éléments nou- 
veaux sur les formations anciennes du Mozambique. C.C.T.A., 
Regional Comit. of Geology (Central, East and South), II meeting. 
Tananarive. 


FRONTIER SERIES 42.5 csc ec oP aaa Precambrian 
See: CHIMANIMANI AND MAVITA SERIES. 


FURANCUNGO GNEISS ..................... Precambrian 


f BorcEs used this field designation to describe an augen gneiss 
with large feldspar phenocrysts envolved by lines of fine biotite 
flakes, very common on the Macanga administrative area. 


G 


GABBRO-DIORITIC COMPLEX .......... Precambrian to ? 


Borces (A.) (1940) — Esboço geológico de Moçambique. Serv. 
Ind. Geol. Moc. 


During the early times of the geological reconnaissance in 
Moçambique, when it was essential to define large geological units, 
BorcEs grouped the intermediate and basic intrusives of the Tete 
district under this designation. Diorites, gabbros, anorthosites and 
even diabases were included in this complex. 


BEBIANO (J.B.) (1934-1936) — Notícia preliminar sobre o re- 
conhecimento geológico da região do Zumbo - Distrito de Tete - 
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i ocambique. Mus. Lab. Min. Geol. Univ. Lisboa, bol. 3, 1st. ser., 
pp. 1199-219 and bul. 5, 2nd ser., pp. 85-94. 


Davison (C.F., Bennet (J.A.E.) (1950) — The Uranium 


, E of Tete district, Mocambique. Miner. Mag., v. 29, pp. 291- 


| Corro (A.V.T.P.) (1957) — Anortositos de Tete (Mocambi- 
que). Serv. Ind. Geol. Moç., bol. 24, pp. 69-83. 


BAVISSE LIMESTONE ....................... Quaternary 
| See: UALUIZE LIMESTONE. 


USA SANDSTONE ..: 5.1... BH Jeep desc oc] Karroo 


| ANDRADE (C.F. DE) (1929) — Esboço Geologico da Provincia 
e Mocambique. 


| À very fine to medium grained sandstone showing a pink, 
ray or brown colour, which occurs near Goba, interbedded with 
acid volcanic rocks. Some horizons of this formation contain tuf- 
aceous material. 

It is admissible to consider this sandstone related with that, 
n the old road from Lourenço Marques to Namaacha, where 
REITAS found the fossils classified by RENNIE (1937). 


| 
ZORONGOSA COMPLEX .................... Posi-Karroo 


CorLHo (A.V.T.P.) (1954) — Aspectos da petrografia e da 
seomorfologia de Moçambique. Garcia da Orta, Rev. J. Mis. Inv. 
Jlt., v. 2, pp. 329-336. 


The Gorongosa complex corresponds to a series of igneous 
'ocks building up the Gorongosa Massif, the most important 
opographic accident between the Zambezi river and the Rhode- 
ian border. 

Micropegmatitic granite is the main rock type of the complex. 
"hey are pink, reddish or gray, with very fine quartz, non- 
winned feldspars presenting generalized intergrowths specially 
n the acid plagioclase phenocrysts, amphibole, clino-pyroxene 
nd chlorite. 

Basic rocks were also found : fine grained gabbros and dia- 
ases. These rocks are composed of labrador associated with 
ugite or pigeonite-augite, hyperstene and olivine. Hyperites and 
orites were also found. 

Microphyric granites and hornblende-augite and chlorite 
ranophyries are very well represented in the Gorongosa complex. 

CorLHO (A.V.T.P.) (1959) — Primeiro reconhecimento petro- 
ráfico da serra da Gorongosa (Moçambique). Serv. Geol. Min. 
[oc., bol. 25. 
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GOVURO LIMESTONE ..................... Post Pliocene: 


Along the banks of the Govuro river outcrops a limestone, 
gray to white, cavernous and friable but very hard and massive: 
in places, containing some gastropoda. This term corresponds to: 
a field designation vulgarized by BARROCOSO. 


GRANDE FALAISE BED ......................... Karroo: 


ANTHOINE (R.), Dugois (J.) (1922) — Sur l'existence des cou= 
ches de Karroo dans l'Est africain portugais. Soc. Géol. Belg., An., 
v. 45, pp. 1-47. 


The fifth of the coal-seams in the Moatize deposit located: 
below the ANDRÉ seam and possibly correlated to the upper n. 4 
seam of the Witbank coal field. 


GRANITO-GNEISSIC COMPLEX ............ Precambrian 


Borces (A.) (1940) — Esboço geológico de Moçambique. 
Serv. Ind. Geol. Moç. 


A term used during the early times of the geological ex- 
ploration in Moçambique to include all the gneisses and granites 
as well as some other acid intrusives. This designation started to 
be used when Borces realised the deficiency of data to maintain 
terms as « Old granites» and « Young granites» in large scale 
geological maps. 


GREENSTONE SERIES: TI Uu 12... Precambrian 


PHavr (A.E.) (1937) — The geology of the Umtali Gold Belt. 
South. Rhod. Geol. Surv., bul. 32. 


See: MANICA SERIES. 


GRUDJA FORMATION ................. Upper Creiaceoul 


RENNIE (J.V.L.) (1943) — Upper Cretaceous fauna from 
Grudja, Buzi River Valley, Colony of Mocambique. Serv. Ind. 
Geol. Moç., bol. 5. 


The term was used to describe a very fine white or cream 
colour limestone associated with sandy marls, outcroping on the 
left bank of the Buzi river, near Grudja (Buzi Administrative 
area). The same formation is also termed as " Buzi formation ”. 

The following macrofauna has been reported: Nordenskjóldia 
cf. natalensis (Baily), Gryphaea vesicularis (Lamarck), Lopho 
(Alectryonia) ungulata (Schlotheim), Lopha (Alectryonia) cf 
thevenini (Basse), Exogyra cf. columba (Lamarck), Trigonic 
(Scabrotigonia) sp., Cyprina sp., Veniella forbesiana (Stoliczka), 
Astarte defreitasi Rennie, Macrocallista cf. euglypha (Woods) 
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holadomya sp., Isocardia sp., Calyptraea sp., Turritella sp., Pu- 
mellus sp., Pyropsis sp., and the following Foraminifera: Ano- 
lina, Cibicides, Marginulina, Pseudoclavulina. 


UENGUE SANDSTONE ......................... Karroo 


ANTHOINE (R.), DuBois (J.) (1922) — Les grandes lignes de 
géologie du bassin du Zambéze dans l'Est africain portugais. 
t. Geol. Cong., XIII ses., Liége, v. 2, pp. 751-769. 


A formation composed of fine sandstone, probably of Storm- 
erg age, overlying the Mepiusa shales, in the Tete area. 
Borces (A.) (1952) — Le système du Karroo au Mozambique 
ique orientale portugaise). Int. Geol. Cong., XIX ses., Alger, 
ymp. on the Gondwana series, pp. 232-250. 


MROSGRANITE inches. ADEIT OA AA Precambrian 


Borces (A.), CorLHO (A.V.T.P.) (1957) — Contribuições para 
estudo da petrografia de Mocambique (Africa Oriental Portu- 
uesa). III - Primeiro reconhecimento petrografico da Circunscri- 
ão do Barué. Serv. Geol. Min. Moc., bol. 21. 


Large intrusion composed of white granatiferous granite out- 
ropping between Guro and Mupa (Barué administrative area). 


MOINE: LIMESTONE ssa am ei Pliocene 

Borces (A.), Cox (L.R.), SrusBLEFIELD (C.J.) (1939) — Depó- 
itos terciários e post-pliocenos do distrito de Inhambane e estudo 
aleontológico das respectivas faunas. Serv. Ind. Geol. Moç., bol. 3. 


This formation outcrops on the right bank of the Inhanombe 

iver at 20 km from the sea (Inhambane bay). 

Three levels were considered, in descending order : 

1. Red sands with calcareous nodules. 

2. Soft limestone with: Pecten vasseli Fuchs, Paphia cf. 
gallus Gmelin, Tugonia cf. nobilis A. Adams. 

3. Red, greenish or brownish argillites with calcareous lenses. 


MPAMPUTO BASALTS ......................... Karroo 
See: LIBOMBOS VOLCANICS. 
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INCOMANNI FORMATION ............. Upper Cretaceous 


ANDRADE (A.A.F. de) (1897) — Reconhecimento geológico dos: 
territórios compreendidos entre Lourenço Marques e o rio Zam-. 
beze. Rev. O. Publ. Mim., v. 27, pp. 315-329. 


A name proposed for a formation composed of a white lime- 
stone associated with a coarse breccious limestone, outcropping: 
in Incomanini near the confluence of the Sabié and Incomati! 
rivers, in the Sabié administrative area and bearing an abundant | 
fauna. The lamellibranchia studied by F.W. WHITEHOUSE (un-. 
published report) and RENNIE (1936) proved an upper Cretaceous 
age in spite of the Tertiary aspect of the gastropoda classified by: 
Cox (1925). 


The following species were reported : 


LAMELLIBRANCHIA : Nucula andradei Rennie, Nuculana cf. sca- 
phoidea Stoliczka, Glycymeris cf. africana Griesbach, Norden- 
skjóldia cf. natalensis (Baily), Barbatia incomatensis Rennie, Bar- 
batia coxi Rennie, Gervilliopsis cf. solenoides Defrance, Trigonia 
(Scabrotrigonia) incomatensis Rennie, Camptonectes cf. curvatus 
Geinitz, Anomia meridiana Rennie, Mytilus cf. arrialoorensis Sto- 
liczka, Lithophaga sp., Dreissensia cf. lanceolata J. de C. Sowerby, 
Pholadomya sp., Crassatella sp, Venericardia cf. beaumonti (d'Ar- 
chiac E Haime), Lucina sp., Cardium haughtoni Rennie, Macro- 
callista (Callistina) cf. madagascariensis Cottreau, Trigonocallista 
cf. umzambiensis Woods, Trigonocallista woodsi Rennie, Linearia 
E Rennie, Donax senonica Rennie, Mactra incomatensis 

ennie. 


GASTROPODA : Fissurella (Glyphis) supracretacea Cox, Nerita 
(Theodoxus?) choffati Cox, Odostomia praecursor Cox, Littori- 
nopsis africana Cox, Natica (Euspira) tealei Cox, Turritella (Hau- 
stator) hennigi Cox, Turritella (Haustator) scala Cox, Cerithium 
(Cerithidea?) haughtoni Cox, Cerithium (Pirenella?) woodsi 
Cox, Cerithium (Pirenella ?) bailyi Cox, Cantharus (Pollia) gre- 
goryi Cox, Tropidothais africana Cox, Tudicla krenkeli Cox, 


Avellana (Ringinella) sp., Dentalium sp. | 


Cox (L.R.) (1925) — Cretaceous gastropoda from Portuguese 
East Africa. Transv. Mus. An., v. 11, pp. 201-216. 


RENNIE (J.V.L.) (1956) — Upper cretaceous Lamellibranchia 
from Incomanini, Portuguese East Africa. Trans. Mus. An., v. 18, 
part. 4, pp. 325-347. 


INHAMINGA FORMATION .................... Cretaceous 


Kuss (H.) (1884) — Note sur la constitution géologique d’une 
DG de la Zambésie. Soc. Géol. France, bull., (3), t. 12, pp. 303- 
T 


The “ Inhaminga formation ” consists of argillaceous and cal- 
careous sandstones with colours ranging from gray to pink or 
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ght yellow and arenaceous limestones. Lateral variations of the 
omposition of each layer were recognised. 

Two type sections are described in the area. 

In the Mazamba river the lowest beds consist of red grits 
m thick followed by 16 m of fossiliferous gray sandy clays, with 
reddish colour in places. These are overlain by 65 m of sandy 
careous beds. 

In the Cundui river a good section is also visible. The succes- 
on starting from the base consists of about 3,5 m of gray to red 
ays. Above this there is of 65 m of gray to yellow sandy clay 
llowed by 85 m of sandy glauconitic limestone which passes 
p into the Eocene Nummulitic limestone. 

The Mazamba section contains : 


CEPHALOPODA : Hercoglossa mazambensis Newton, Hercoglossa 
eringomensis Crick. 


GASTROPODA : Rostellaria. 


LAMELLIBRANCHIA : Lopha ungulata (Schlotheim), Astarte (?) 
lanissima Forbes, Camptonectes cf. virgatus Nilsson, Cercomya 
. arcuata Forbes, Chlamys cf. barbesillensis d'Orbigny, Chlamys 
. membranaceus Nilsson, Crassatellites cf. zittelianus Stoliczka, 
xogyra costata Say, Exogyra decussata Goldfuss, Exogyra cf. 
teralis Nilsson, Gryphaea vesicularis Lamarck, Linearia sp. cf. 
rcopagia radiata d'Orbigny, Neithea quinquecostata J. Sowerby, 
strea cf. lameraciana Coquand, Ostrea cf. cuculus Coquand, 
holadomya lucerna Forbes, Protocardia cf. hillana J. Sowerby, 
oldia striatula Forbes. 


PoLyzoa : Membranipora sp. 
From the Cundui river the following fauna was classified : 


GASTROPODA : Architectonica sp. Capiluna sp. Gyrodes mu- 
itus Forbes, Pugnellus uncatus Forbes, Turritella breantiana 
'Orbigny. 


LAMELLIBRANCHIA : Astarte cf. planissima Forbes, Cercomya 
. arcuata Forbes, Cyprina sp. Exogyra cf. decussata Goldfuss, 
ryphaea vesicularis (Lamarck), Linearia fallax Forbes, Mactra 
ipartita Forbes, Pleuromya gurgitis Goldfuss, Protocardia cf. hil- 
ma J. Sowerby, Trigonia cf. scabra Lamarck, Veniella sp. (cf. 
besiana) (Stoliczka). 

Recently Da SiLva (1953): added the following species : 


BRACHIOPODA : Terebratula sp. 

LAMELLIBRANCHIA : Teredo (Kuphus) aff. polythalamia Linneu, 
ucula cf. ovata Mantell, Cardium hillanum Sowerby, Veneri- 
ardia beaumonti d'Archiac & Haime, Pecten cf. nilssoni Goldfuss, 
xogyra columba Lamarck, Gryphaea (Pycnodonta) vesicularis 
amarck, Alectryonia sp., Exogyra flabellata Goldfuss. 


GASTROPODA : Fusus sp. 


Pisces: Carcharias (Odontaspis) taurus Rafinesque, Car- 
harodon megalodon Charlesworth. 
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TereLE (E.O.) (1915) — Further notes on the physiography | 
of Portuguese East Africa, between the Zambesi river and the: 
Sabi river. Geogr. J., v. 46, pp. 276-286. 

Tree (E.O.), WILSON (R.C.) (1915) — Portuguese East Africa | 
between the Zambezi river and the Sabi river: a consideration | 
of the relation of its tectonic and physiographic features. Geogr. 
J., v. 65, pp. 16-45. 

Newton (R.B.) (1923) — A contribution to the paleontology 
of Portuguese East Africa. Geol. Soc. S. Afr., Trans., v. 26, pp. 141- 
159. 


Crick (G.C.) (1923) — On upper Cretaceous Cephalopoda | 
from Portuguese East Africa. Geol. Soc. S. Afr. Trans., v. 26, 
pp. 130-140. 


THIELE (E.0.) (1924) — The geology of Portuguese East Africa 
between the Zambezi and the Sabi rivers. Geol. Soc. S. Afr. Trans., 
v. 26, pp. 103-159. 


Grecory (J.W.) (1930) — A new “ Cheratotrochus ” from the 
upper cretaceous of Portuguese East Africa. Geol. Mag., v. 61, 
pp. 475-477. 


SiLvA (G.H. da) (1953) — Fauna fóssil de Inhaminga. Mus. 
Min. Geol. Univ. Coimbra, bol. 34, pp. 1-14. 


INHAMINGA SANDSTONE ......... Eocene or Posi-Eocene 


ANTHOINE (R.), Dubois (J.) (1922) — Les grandes lignes de 
la géologie du bassin du Zambéze dans l'Est africain portugais. 
Int. Geol. Cong. XIII sess., vol. 2. 


On the eastern part of the Inhaminga plateau, covered, in 
places, with a considerable thickness of sand, gravel and pebbles, 
occur the < Inhaminga sandstone >, calcareous argillaceous de- 
tritic rocks which take a characteristic red colour by weathering. 
This sandstone rest concordantly on the nummulitic limestone 
or, according to FINDLAY, on a 12 thick layer of purplish sands 
which separates the Inhaminga sandstone from the nummulitic 
limestone. The following foraminifera; Camerina, Operculina, 
Eponides, Marginulina, Nephrolepidina, Rotalia, Marginopora 
were reported. 


THIELE (E.O.) (1923) — The geology of Portuguese East Africa 
between the Zambezi and the Sabi rivers. Geol. Soc. S. Afr. 
Trans., vol. 26, pp. 103-159. | 


Borces (A.) (1936) — Petróleo em Moçambique. Doc. Mog. 
n. 6, pp. 37-62. d 


INHAPSICONDO BED ..........., 4 ECK ERR Karro 


LAPIERRE (M.E.) (1883) — Note sur le bassin houiller de 
Tete (Région du Zambèze). Ann. Mines, 8th series, pp. 585-593. 
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This coal seam was first described by LAPIERRE as a 12 m 
ick bed composed of shale and a very though coal. The name 
e from the river Inhapsicondo, tributary of the right bank 
Moatize, which cuts this bed not far from the contact with the 
ystalline terrains. 

Recent reports (Koch, 1962) suggest that the Inhapsicondo 
1d the Bananiéres seams represent the same bed. 


ANDRADE LA Ab de) (1897) — Reconhecimento geológico dos 
rritórios portugueses compreendidos entre Lourenço Marques e 
rio Zambeze. Rev. O. Publ. Min., v. 27, pp. 315-529. 


HARRIME FORMATION ..... Lower or Middle Miocene 


BorcEs (A.), Cox (L.R.), STUBBLEFIELD (C.J.) (1939) — Depó- 
tos terciários e post-pliocenos do distrito de Inhambane e estudo 
aleontológico das respectivas faunas. Serv. Ind. Geol. Moc., 


This formation outcrops in the north bank of the Inharrime 
ver, between the Mocumbi Mission and the road to Quissico. 
The “ Inharrime formation ” is 10 m thick and is composed 
a very fine sandstone with a calcareous cement, in places 
placed by argillaceous matter, with glauconite and some large, 
ell rounded quartz grains. 

The fossils present in this formation are the following : 
aleodea cf. desori d'Archiac €: Haime, Ficus cf. condita Bron- 
iart, Anadara craticulata Nyst, Modiolus philippinarum Hanley, 
strea cf. frondosa De Serres, Diplodonta incerta d'Archiac & 
aime, Lutraria cf. philippinarum Reeve, Chlamys senatoria Gme- 
, Pecten burdigalensis Lamarck, Turritella mozambicensis Cox, 
hracia freitasi Cox, Neptunus granulatus A. Milne Edwards, 
ypilopus cf. granulosus Stoliczka. 

Near Rovene (Massinga) the same sandstone carries the fol- 
wing forminifera : Lepidocyclina (Amphilepidina) inhambanen- 
s Hodson, Miogypsina thecideaeformis (Rutten), Cycloclypeus sp., 
perculina complanata (Defrance), Nonion scapha (Fichtel & 
oll), Quinqueloculina sp., Marginulina, Dentalina, Nodosaria, 
ibicides, Elphidium. 


Hopson (H.K.) (1928) — Lower Miocene Fossils from Portu- 
ese East Africa. J. Pal., v. 2, n. 1, pp. 1-6. 


HASSUME LIMESTONE ..................... Miocene ? 
See: UALUIZE LIMESTONE. 


HOCA SANDSTONE .......................... Tertiary 


The Inhoca hill, 30 km southwest of Magude, is a conspicuous 
evation on the Incomati valley. It is composed of a yellowish 
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argillaceous sandstone with glauconite and collophane. Prospec- : 
ting of phosphates were carried in 1924 by MERENSKY, who | 
vulgarised this field designation, and in 1954 by Silva RIBEIRO. 


INIANGA QUARTZITE ...................... Precambrian | 

Borces (A.), CogLHO (A.V.T.P.) (1957) — Contribuições para | 
o estudo da petrografia de Moçambique - Africa Oriental Portu- | 
guesa. III - Primeiro reconhecimento petrografico da Circuns- 
cricáo do Barué. Serv. Geol. Min. Mog., bol. 21. 


One of the formations of the « Barué Series », comprising 
quartzites with biotite and magnetite, associated to quartz-sericite 
schists, in very thick vertical beds. 


TvyNDALE-BiscoE (R.) (1958) — The geology of a portion of 
the Inyanga district. South. Rhod. Geol. Surv., sh. rep. 37. 


JOFANE SANDSTONE. ...... 00... mat oie Lower Miocene 


The term was used by the Mozameique GuLr Orr geologists 
to describe a series composed of yellow brownish or gray sand- 
stones bearing some foraminifera and impressions of megafossils. 
Limestone horizons were also observed. Along the Save river, 
near Jofane, good exposures show 65 m of this formation, which 
appear to overlay the “ Elephants formation ”. | 

The following foraminifera were reported : Heliopedina, Mio- 
gypsina, Nephrolepidina, Sorites, Archaias, Borelis, Ellipsoidina, 
Elphidium, Marginopora. 


LANGA-LANGA BEIS, Xe. PAL AXES Karroo 


BEBIANO (J.B.) (1934) — Notícia preliminar sobre o reconhe- 
cimento geológico da região do Zumbo - Distrito de Tete - Mo- 
cambique. Mus. Lab. Min. Geol. Univ. Lisboa, bul. 3, Ist ser, 
pp. 199-219. x 


Name proposed for a formation outcropping north of the 
Madzansua mountain, near Zumbo, comprising a succession re- 
presented by a reddish breccia and conglomerate at the base, 
followed by purplish coarse sandstone, coarse sandstone, fine 
E reddish micaceous shales, red sandstone and green 
shales. 
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AAA AA 2. sis rn Karroo 


ANTHOINE (R.), Dubois (J.) (1922) — Les grandes lignes de 
a géologie du bassin du Zambéze dans l'Est africain portugais. 
nt. Geol. Cong., XIII ses, Liège, v. 2, pp. 751-769. 


One of the coal-seams in the east part of the Moatize basin. 


LIBOMBOS VOLCANICS ......................... Karroo 


ANDRADE (A.A.F. »1) (1897) — Reconhecimento geológico dos 
erritórios portugueses compreendidos entre Lourenço Marques e 
rio Zambeze. Rev. Ob. Publ. Min., v. 27, pp. 315-529. 


A long belt of volcanic rocks going along the Portuguese 
order from Pafuri to the Maputo river, on the southern 
rontier of Moçambique, is called the Libombos Range. 

The highest elevations are located on the latitude of Lou- 
enço Marques (Mponduine mountain - 801 m). Northwards a 
entle hilly relief characterises the Libombos and in the north 
nd, near Pafuri the volcanics have no topographical expression. 

The Libombos have been considered as a monocline dipping 
ently to east, overlying concordantly the Karroo sediments in 
he west and covered with the cretaceous, tertiary and quater- 
ary deposits on the east side. 

Two main ridges are considered on the Libombos: the 
“Grandes Libombos” (Great Lebombo) and the “ Pequenos 
ibombos ” (Little Lebombo). 

The first ridge — the western ridge — with more conspicuous 
levations, follows the Portuguese border. The “ Pequeno Li- 
ombos ”, the eastern ridge, never going up to 300 m high, runs 
or about 60 km between the Matalha and Changalane rivers. 
orth of this second ridge some scattered hills like Corumana, 
uandjala and Luchache are probably related to the “Pequenos 
ibombos ”. The two ridges are composed of acid volcanic rocks 
volved by the basalts (1), and the differential erosian has been 
onsidered as one of the main reasons to explain the actual 
opography. 

The rocks of the Libombos were classified (Assunção, COELHO 

d Rocha, 1962) in two series: the basic and the rhyolitic series. 
n the first division basalts, dolerites, tephrites and quartz diori- 
es have been described. Rhyolites, alkaline rhyolites, quartz- 
lkaline trachites were found among the rocks of the rhyolitic 
series. 
1 On a flaggy reddish or purplish sandstone layer interbedded 
with rhyolites and cut by the old road from Lourenço Marques 
to Namaacha some fossils were found, which allowed RENNIE 
(1937) to suggest the Liassic age for the referred formation. 

The following fossils were reported : Palaeestheria lebom- 
bensis Rennie, Unio andradei Rennie, Viviparus, a Cycadophyta, 


(D Local names as Movene, Impamputo and Lourenço Marques basalts, 
etc. are no longer used. 
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probably Otozamites cf. bechei (Brongniart) and a Conifera: 
belonging to the genus Pagiophyllum. 


RENNIE (J.V.L.) (1937) — Fossils from the Lebombo volcanics: 
formation. Serv. Ind. Geol. Moç., bol. 1, pp. 13-24. 

Assunção (C.F.T. DE), Coco (AV.T.P.), RocHa (A. TI 
(1962) — Petrologia das lavas dos Libombos, Moçambique (Sub- 
sidios para o seu conhecimento). J.I. Ult., Est. Doc. Ens., nº 99. 


LINGOVE.GHANILE qe io o ideti ta oaths Precambrian 


A biotite amphibole granite with fine grain and incipient 
gneissic texture with sphene and epidote, described by BorcEs 
from the Lingove river, northeast of Casula, in the Macanga 
administrative area. 


LINGOVE QUARTA RN EE cun E as haute dees Precambrian 


A field designation proposed by BonmcEs to describe a fine 
micaceous quartzite passing into a micaschist, cut by the Lingove 
river, northeast of Casula (Macanga administrative area). 


LITULE FORMATION MAN L U S292. ET e Karroo 
THOMPSON (J.) (1882) — Notes on the basin of the river Ro- 
vuma, East Africa. Proc. Roy. Geogr. Soc. 


A formation composed of sandstones, shales and carboniferous 


shales occupying 150 square miles of the lower section of the 
Lugenda valley. 


Borces (A.) (1952) — Le systême du Karroo au Mozambique 
(Afrique Orientale Portugaise). Int. Geol. Cong. XIX ses., Alger, 
Symp. on the Gondwana series, pp. 232-250. 


LOURENÇO MARQUES BASALT 
See: LIBOMBOS VOLCANICS. 


Pos. qu cod. (SQGL AM Karroo 


LOURENCO MARQUES CONGLOMERATES 
Upper Cretaceous 
ANDRADE (A.A.F. DE) (1896) — Reconhecimento geológico dos 


territórios portugueses compreendidos entre Lourenco Marques e 
o rio Zambeze. Rev. O. Publ. Min., v. 27, p. 361. 


Freire de ANDRADE considered the southern end of the “ Con- 


glomerados do Alto Limpopo” as Karroo and named them 
" Conglomerados de Lourenço Marques ”. 
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I OWER SANDSTONES AND SHALES ............. Karroo 


| Borces (A.) (1946) — Os depósitos de Karroo no distrito de 
Tete. Serv. Ind. Geol. Moç., vol. 8, pp. 53-54. 


South of the Zambeze river, between Magué and the Txilodzi 
Mountain (east of Chicoa) outcrops a long band of formations 
underlying the Tete sandstone and known as “Lower sanstones 
And shales”. The sandstones are fine grained, micaceous and 
giving on weathering long and thin slabs. Shales and carbonaceous 
shales represent the other unit of this series, showing in places, 
as at west of Chicoa, in the Daque river, intercalations of sand- 


ISA LA BEDS Crer. Karroo 


Near the confluence of the Luambala and Lugenda Rivers, a 
spectacular cliff shows a succession of thick sandstone beds over- 
laying conglomerates, called Luambala beds by Costa ALMEIDA, 
when he was mapping the Lugenda valley. The sandstones, very 
well stratified, are in general fine grained and gray to cream 
colour. The conglomerates contain very well rounded large grani- 
ic boulders. 


| MANGUASBEDS:. anida ho aoa anes e. Karroo 


The name was derived from the Luangua river a tributary 

of the Lugenda. Twelve km. from its mouth, not far from the 

utiva river a succession of gray shales, carboniferous shales and 

oal, was observed. The whole rests on yellow feldspathic sand- 
stones. This field designation was suggested by Nunes in 1948. 


ENCHIMUA BEDS "sans. à mes ve SURA bn A E Karroo 


Freitas in 1931 described series of sandstones overlain by 
shales, carboniferous shales and coal, occurring on the lower 
section of the Luchimua river. The shales contain the following 
flora: Glossopteris ampla, Glossopteris linearis, Cladophlebis sp., 
Calamites sp., Phyllotheca sp. 


Borces (A.) (1935) — Etudes de géologie appliquée dans la 
colonie portugaise du Mozambique, le charbon dans le Mozam- 
dique. Découverte de nouveaux affleurements. Cong. Int. Min. 
Metall. Geol. Appl., VII ses., Paris, v. 2, pp. 1067-1072. 


Borces (A.) (1952) — Le système du Karroo au Moçambique 
Afrique Orientale Portugaise). Int. Geol. Cong., XIX ses., Alger, 
symp. on Gondwana ser., pp. 232-250. 

TEIXEIRA (C.), GONCALVES (F.) (1959) — Contribuicáo para o 
'onhecimento do Karroo na Africa Portuguesa. Garcia de Orta, 
Rev. J. Mis. Geog. Inv., v. 7, n° 4. 
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LUFTICHE CONGLOMERATE .................... Karroo | 


Borces (A.), NUNES (A. DE F.), Freitas (F.) (1953) — Con- 
tribution to the data on the Karroo of Portuguese Lake Nyasa. 
Int. Geol. Cong., XIX sess., Alger, Ass. Afr. Geol. Surv., 2nd part. , 
pp. 83-91. 


The Luftiche is a tributary of the Lunho, which enters the | 
Lake Nyasa, north of Metangula (Maniamba Administrative area). 

This conglomerate represents the base of the Lunho car- 
boniferous basin. It rests unconformably on the gneisses of the 
crystalline basement and contains, in a sandy argillaceous matrix, 
large pebbles and boulders of gneiss. 


LUNHO SERIES «wc cos cc oc cic ....... A: s. s Karroo 


Borces (A.), NUNES (A. DE F.), FREITAS (F.) (1953) — Con- 
tribution to the data on the Karroo of Portuguese Lake Nyasa. 
Int. Geol. Cong. XIX sess., Alger, Ass. Afr. Geol. Surv., 2nd part., 
pp. 83-91. 


The Lunho series was named after the river entering the 
Lake Nyasa, north of Metangula (Maniamba administrative area). 
The following succession was described : 


L-11 — Fine argillaceous sandstones .............. 20 m 
L-10 — Gray and reddish shales with calcareous 
concretions Endothiodonte and Anomodonte 


instheyupper part: 4445. ed EE 140 m 
L-9 — Fine sandstones and conglomerates with 

fossil- trunks atado uses nos. g wawki 116 m 
L = 8:— Shales sta vs al RA EAS MS 30 m 


L-7 — Very fine argillaceous ferruginous and mi- 
caceous sandstones showing a yellowish- 
violet colour, bearing Glossopteris ampla and 
Glossopteris ‘brancai Re 

L-6 — Bluish gray shales with lenses of ferruginous 


sandstones; carbonaceous shales and coal.. 60 m 
L-5 — Reddish shales with sandstone layers in d 
the lower part and lenses of ferruginous 
sandstone in the upper part ............... 26 m 
L-4 — Red and yellow shales with argillaceous 
Sandstone ir mu RR PSD 60 m 


L - 3 — Coarse sandstones 
L - 2 — Carbonaceous shales and coal 
L - 1 — Coarse sandstones and “ Luftiche conglomerates ”. 


The comparison to the Songea series in Tanganyika was tried. 
The L-11 was correlated with the K-7, the L-10 with the K-6, 
the L-9, the L-8 and the L-7 with the K-5, the L-6 with the K-4, 
the L-3 with the K-3, the L-2 with K-2 and the L-1 with the 
K-1. The K are referred to the Songea horizons. 

The L-11 and L-10 horizons will represent the Beaufort, and 
the L-9 and lower horizons, the Ecca. 
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MENTA SERIES: Laca. a Lower Cretaceous 


Kuss (H.) (1884) — Note sur la constitution géologique d'une 
artie de la Zambézie. Bull. Soc. Géol. France, 3rd ser., v. 12, 
p. 303-317. 


The Lupata series is composed of a succession of volcanic 
ocks and clastic sediments. The Zambeze river cut across the 
upata rocks formnig a spectacular gorge from which this series 
ook the designation. 

The Lupata is considered divided in two groups with a break 
etween them. 

The lower beds of the oldest group (Lower Lupata sandstone, 
ENNELL 1922) rests on the Karroo volcanics. 

The basal beds of each group are composed of tuffaceous 
eldspathic sandstones and the upper parts of volcanic rocks. 

Among the volcanics the alkaline types are very common, 
enerally with porphyritic texture. 

The tower Cretaceous age was assigned to this series (MENNELL 
922 and Dixey 1928). 


MENNELL (F.P.) (1922) — The northward and eastward 
xtension of the Karroo lavas. Geol. Mag., t. 59, pp. 166-170. 


TEALE (E.O.) (1923) — The geology of Portuguese East Africa 
between the Zambezi and Sabi rivers. Geol. Soc. S. Afr., Trans., 
. 26, pp. 103-159. 


Droge (F.) (1928) — The Lupata gorge on the lower Zambeze. 
eol. J., v. 72, pp. 454-455. 


MENNELL (F.P.) (1929) — Some mesozoic and tertiary igneous 
ocks from Portuguese East Africa. Geol. Mag., v. 66, pp. 529-540. 


ABOSI SANDSTONE .................. Upper Cretaceous 


Borces (A.), RENNIE (J.V.L.) (1944) — Depósitos conglomera- 
icos do Alto Limpopo. Serv. Ind. Geol. Mog., bol. 6. 


The Alto Limpopo conglomerates contain some horizons of 
andstone, one of them outcrops near the Post of Mabosi (Massin- 
ire), where the following succession is observed : 

Fine calcareous sandstone with orange colour. 

Ferruginous sandstone. 

Fossiliferous conglomerate with calcareous cement. 

Calcareous white sandstone lenses. 

Calcareous sandstone which supplied the most part of the 

fauna listed below. 

Calcareous sandstone. 

Limestone and calcareous breccia. 

Conglomeratic calcareous sandstone. 

Calcareous conglomerate. 
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The following fauna was described : Nucula sp., Nuculana sp., 
Glycymeris (Pectunculus) sp., Barbatia sp., Venericardia beau- 
monti (d’Archiac & Haime), Protocardia hillana (Sowerby), Ma- 
crocallista sp., Calyptraea sp., Cerithium (Pirenella ?) sp. 

The Maestrichtian or Danian was considered as the more 
probable age of this formation, wich corresponds to a unit of 
the Uanetze sandstone of the Mozambique Gulf Oil geologists. 


MACEQUECE SERIES mosca ss cates cece Precambrian 


ANDRADE (C.B.F. DE) (1929) — Esboço geológico da Província 
de Moçambique. 


See: MANICA SERIES. 


MACONDES FORMATION .................... Quaternary 


ANDRADE (C.F.) (1929) — Esboco geológico da Província de 
Mocambique. 


In the Cabo Delgado district a plateau area known as Ma- 
condes plateau or Mueda plateau is composed of quaternary 
rocks overlaying the tertiary rocks which outcrop on the coast. 

The following succession defines the referred formation, 
according to Bosazza and RODRIGUES (1955). 


St ES ue EEES CE 10-15 m 
Brownish red sandstones: uu ori É 4- 5 m 
Sandy argillaceous rocks with layers of boulders 

gna Debbie tro acres cub ce can EEN 60 m 
Sandstone with scattered pebbles ................ 11 
Argillaceous.. rocks... ts eeng do AS 15-20 m 
Pink and yellow arkosic sandstones .............. 5- 8m 
Azgdliacéous rocks «Esse: as ege a e Ee 20 m 
Yery.hard -sandstones 28 di^ Janet is fe 30-40 m 


Bosazza (V.L.), RopriguEs (J.A.C.) (1955) — Comparação 
entre a geoquimica das águas subterraneas dos riolitos do Sul do 
Save e a das águas subterrâneas dos complexos graniticos do 
Niassa Oriental. Soc. Est. Moç., bol. 25, pp. 25-43. 
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MAGUDE FORMATION ...................... Quaternary 


Barrapas (L.A.) (1942) — Uma Estação Paleolítica em Ma- 
gude. Soc. Est. Moc., bol. 45, pp. 83-101. 


The Magude formation occupies a considerable area north of 
Magude and is composed of detritic rocks with a stratification not 
very evident. 

Near the railway bridge on the Incomati river, in Magude, 
the succession of the formation is described as follows : 
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3 m — Oolitic ferruginous sandstone with stone implements. 

16 m — Conglomerate with sandy argillaceous matrix. 

5 m — Sandstone with argillaceous matrix and showing a 
characteristic brownish colour. 


Borces (A.) (1945) — Geologia e Préhistória de Magude. 
erv. Ind. Geol. Moç., bol. 7. 


| BARRADAS (L.A.) (1949) — Cronologia das formações quater- 
nárias do Sul de Moçambique. Soc. Est. Moç., bol. 60, pp. 47-63. 


MAHELE SANDSTONE ................ Upper Cretaceous ? 


On the lower Uanetze, near Mahele, several outcrops of 
sandstone and conglomerate were named by MOZAMBIQUE GULF 
Orr geologists as Mahele sandstone. The lenticular character and 
the almost horizontal position of the beds did not allow the 
establisment of the correlation with the other units of the “ Con- 
plomerados do Alto Limpopo ”, in this area. 

The lower beds are greenish grey sandstones which are 
overlain by conglomerates, limestones and argillaceous rocks. 
Fossils were found on the upper layers. 

| The correlation of the Mahele sandstone with the Inhoca 
sandstone (Magude) was suggested. 

| Provisionally the Mahele formation is considered as Upper 
Cretaceous or Paleocenic. 


BuncEaP (1962) — Hidrogeologia do Sul do Save. Serv. Geol. 
Min. Moc., bol. 30. 


MALOVA FORMATION ........................ Miocene ? 
See: URRONGAS LIMESTONE. 


MEME ODPTAP BED e ess ce wo yr Karroo 


Lapierre (M.E.) (1883) — Note sur le bassin houiller de Tete 
(Région du Zambéze). Ann. Mines, 8th series, pp. 585-593. 


One of the coal-seams in the Moatize carboniferous basin. 


MANGULANE FORMATION .................... Miocene ? 


| Borces (A.), Cox (L.R.), STuBBLEFIELD (C.J.) (1939) — Depó- 
sitos terciários e post pliocenes do distrito de Inhambane e estudo 
paleontológico das respectivas faunas. Serv. Ind. Geol. Moc., bol. 3. 


This formation is composed, in descending order, of a calca- 
eous conglomerate, followed by limestone and calcareous sand- 
stone. The whole is covered with a considerably thick layer of 
ecent red sands. 

Some fossils described by Cox and referred to Mangulane 
are not from this place but from Santiago plantation (former 
Delagoa Plantation), near Magude. No fossils have been found 
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with the exception of some Palmoxylon (P. mangulanense) 
discovered in the conglomerate bed (Lacey, 1961). 

A Miocene age was suggested (NUNES and OBERHOLZER 1959) 
for the Mangulane formation. 


Borces (A.) (1943-44) — Estação Pré-histórica de Mangulane. 
Soc. Est. Moç., bol. 46, pp. 39-43. 


Nunes (A. DE F.), OBERHOLZER (W.F.) (1959) — Carta Geoló- 
gica (provisória) Sul-S-36/1 (L. Marques, Moamba, Magude). 
Serv. Geol. Mim. Moç. 


Lacey (W.S.) (1961) — Report on fossils from Chalala and 
Mangulane in the Province of Mozambique. Serv. Geol. Min. Moç., 
bol. 27, pp. 11-13. 


Burceap (1962) — Hidrogeologia do Sul do Save. Serv. Geol. 
Min. Moc., bol. 30. 


MANIAMBA FORMATIONS ...................... Karroo 


THomson (J.) (1882) — Notes on the basin of the Rovuma 
river. Roy. Geog. Soc., Month Rec., v. 4, pp. 65-79. 


On the northwest corner of the Province, the Karroo forma- 
tions occupy a large area between the Rovuma river and the lake 
Nyasa, extending along the valleys of the Lunho and Messinge 
rivers. 

Only the section along the Lunho river is fairly known (see 
Lunho series) although the presence of several outcrops of shales 
and coal have been reported elsewhere. 


BorcEs (A.), Nunes (A. DE F.), FREITAS (F.) (1954) — Con- 
tribution to the data on the Karroo of Portuguese Lake Nyasa. 


Int. Geol. Cong. XIX ses., Alger, Ass. Afr. Geol. Surv., part. 2, 
pp. 83-91. 


TEIXEIRA (C.), Gonçacves (F.) (1959) — Contribuição para o 
conhecimento geológico do Karroo na África Portuguesa. Garcia 


de Orta, J. Mis. Inv. Ult., v. 7, nº 4. t 


MANICAISERIES .. 54. oco ca RE spo MURS Precambrian 


ANDRADE (A.A.F. DE) (1896) — Reconhecimento geológico dos 
territórios portugueses compreendidos entre Lourenço Marques e 
rio Zambeze. Rev. Ob. Publ. Min., v. 27, pp. 315-529. 


The metamorphic series of the Umtali Gold Belt in Southern 
Rhodesia crosses the Portuguese border, between the 19 an 28 
beacons and penetrates for about 40 km in Mozambique. 

The Manica rocks are disposed in a syncline which axis, 
although swinging, maintains a general trend west-east, plunging 
eastwards. 

An anticline followed by another syncline appears to follow 
northwards the structure above referred. 
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Two series were considered by ANDRADE in Manica: The 
Macequece series ” and the “ Vengo series ”. The lower series, 
Tacequece, is composed of greenstones and associated rocks, as 
micaschists, talcschists, chlorite schists, etc. 

The Vengo series comprises ironstones, quartzites, sandstones, 
onglomerates and several types of schists. 

After the paper of PHaup (1936) the use of the Greenstones 
and Mbesa series was adopted in Mocambique. The “ Greenstone 
eries " with epidiorites, greenstones, banded ironstones, serpen- 
fines and tale schists and the upper series, the Mbesa, composed 
of slates, phyllites and fine grained metasediments, with con- 
slomerate bands. 

Various intrusives as granites, granodiorites, felsites and dia- 
Dases intercepted both the series. Gold occurrences have been 
elated to some acid intrusive bodies. 


ANDRADE (A.A.F. D') (1899) — Região aurifera de Manica. 
mp. Comp. Moc. 

Puaup (A.E.) (1937) — The geology of the Umtali Gold Belt. 
South. Rhod. Geol. Surv., bul. 32. 
CarvaLHO Jr. (A.P. DE) (1940): — As minas de Manica. Soc. 
Est. Moç., bol. 41, pp. 1-23. 


Amaro (D.L.) (1954) — Les quartzites ferrugineux et zones 
nuriféres du “ Campo Mineiro de Macequece ”, Afrique Orientale 
ortugaise. Int. Geol. Cong. XIX ses., Argel, Ass. Afr. Geol. Surv. 
bart. 2nd, pp. 357-360. 

Nunes (A. DE F.) (1961) — Nota sobre um granito sódico de 
Manica. Soc. Geol. Port., bol., v. 14, pp. 65-82. 


APUTO-FORMATION ......... 2400 D dee ete Cretaceous 
See: CATUANE FORMATION. 


NEE EEN Mt, E ers doe mo Karroo 


ANTHOINE (R.), Dusots (J.) (1922) — Sur l'existence des cou- 
hes de Karroo dans l'Est Africain Portugais. Soc. Géol. Belg., 
An., v. 45, pp. 1-47. 


| One of the coal-seams in the Moatize deposit. The term is 
ho longer used. 


| ARIBIANINI FORMATION .............. Lower Miocene 
Borces (A.) (1945) — Geologia e Pre-história de Magude. 
Serv. Ind. Geol. Moç., bul. 7. 

A formation composed of a rock going from a sandstone to a 


onglomerate with calcareous cement and no fossils, underlaying 
he Magude formation and exposed near the Maribianini lake 


Magude). 
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(Maribianini Formation, continued) 


Correlation with the Alto Limpopo conglomerate was tried. 

The MozAMBIQUE GULF Om geologists gave the name Antioca 
(Antioca Catholic Mission of Magude) to this formation, and 
considered it as lower Miocene or even more recent. 


MASSANGA, DIORITE o EE Precambrian 


Borces (A.), CorLHO (A.V.T.P.) (1957) — Contribuições para 
o estudo da petrografia de Moçambique (Africa Oriental Portu- 
guesa). III - Primeiro reconhecimento petrográfico da Circuns- 
crição do Barué. Serv. Geol. Min. Moç., bol. 21. 

Brown and dark gray rocks generally medium grained and 
gneissic in places. Petrographycally they range from diorites to 
tonalites. 

The plagioclases are from albite to labrador, accompanied by 
greenish or colourless augite, hornblende and hypersthene. 

Similarities with the so called “ brown granites” have been 
pointed out. 


MASSINGIRE FORMATION ............ Upper Cretaceous 
See: MABOSI FORMATION. 


MASSINTONTO FORMATION ............... Cretaceous ? 


ANDRADE (A.A.F. DE) (1896) — Reconhecimento geológico dos 
territórios portugueses compreendidos entre Lourenco Marques e 
o rio Zambeze. Rev. O. Publ. Min., v. 2, p. 358. 


South of Massintonto river, near the contact with the Li- 
bombos volcanics, Freire DE ANDRADE found a formation consisting 
of sandstones, which were considered as Karroo due to similarities 
with the Tete sandstone. | 


Borces included these sandstones in the “ Alto Limpopo con- 
glomerados ” (Upper Limpopo conglomerates) and the designa- 
tion “ Massintonto formation ” is no longer used. 


MATINTE GRIT (or MATINDE GRIT) ............. Karroo 


ANTHOINE (R.), Dusots (J.) (1922) — Les grandes lignes de 
la géologie du bassin du Zambéze dans l'Est Africain Portugais. 
Int. Geol. Cong., XIII ses., Liège, v. 2, pp. 751-769. 4 


A thick complex of sandstones and grits separating the Zabel | 
Andre from Andrade-Libert coal-seams, in the Revugué and 
Morongodzi basins. According to ANDREW and BAILLEY (1910) this 
formation corresponds to the Tapasa sandstone in Nyasaland. 


9 


E 
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ATINTE (or MATINDE) SERIES ................. Karroo 


The geologists of the “ Companhia Carboniefra de Moçam- 
ique ” and specially Koch, called Matinte series a large succes- 
ion of thick layers of sandstones and grits (including the Matinte 
rit) and a number of generally non-outcropping coal seams, 
ales and sandy shales. The series is limited on its lower portion 
y the hanging wall shales of the André seam. The Matinte series 
ccurs extensively on both sides of the Revugué river, overlying 
e Productive series, corresponding probably to the middle Ecca. 


UZI AR BEE, e he cece Precambrian ? 


Borces (A.) (1946) — Os depósitos de Karroo no distrito de 
ete. Serv. Ind. Geol. Moç., bol. 8. 


The term was used to describe coarse to medium grained 
cks with hypidiomorphic texture composed essentially of pla- 
ioclase (andesine-labrador) and pyroxenes. The plagioclase 
ccurs as tabular crystals, with a bluish colour, showing perfectly 
e cleavages and the twinning. The pyroxenes less abundant 
an the feldspar are the hypersthene, the dialage and augite; the 
rst predominating on the clinopyroxenes. 

The weathering of this rock gives large rounded boulders, 
hich lends a characteristic landscape to the Mavuzi valley. 

Types with a well developed gneissic texture have been re- 
gnised. ' 

The Mavuzi gabbro is the rock host of the radioactive mi- 
eralization known in the area, and has taken the name from 
is important tributary of the Zambeze. 


DavipsoN (C.F.), BENNETT (J.A.E.) (1950) — The uranium de- 
osits of the Tete district, Mozambique. Min. Mag., v. 29, n. 211, 
ip. 291-303. 


Luna (LR. DE), FREITAS (F.) (1953) — Geologia e metalogenia 
os depósitos de Uránio do vale do Mavudzi (Distrito de Tete). 
erv. Ind. Geol. Moç., bol. 11, pp. 12-13. 


CorLHO (A.V.T.P.) (1954) — O minério de Urânio do Ma- 
udzi-Tete (Mocambique). Garcia da Orta, Rev. J. Mis. Geog. 
v. Ult., vol. II, n. 2. 


AZAMBA FORMATION ...... Oligocene or Lower Miocene 


This formation named by the MozamBIQUE GULF OIL geologists 
om the Mazamba river, south of Inhaminga, covers the Inha- 
inga formation and is characterised by the distinct colour of the 
diments, ranging from red to purple, the presence of some 
nglomeratic horizons and abundance of glauconite and micas 
some of layers. The fauna found in the Mazamba rocks is 
ilar to that found in the Inhaminga beds. The following Fora- 
inifera were reported : Camerina, Cancris, Guttulina, Nephro- 
edima, Quinqueloculina, Robulus. 
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MAZAMBANE QUARTZITE ................. Precambrian 

Bonczs (A.), CorLHO (A.V.T.P.) (1957) — Contribuições para 
o estudo da petrografia de Moçambique (África Oriental Portu- 
guesa). III - Primeiro reconhecimento petrográfico da Circuns- 
crição do Barué. Serv. Geol. Min. Moç., bol. 21. 


A term applied to a schistose black quartzite with mica, 
representing one of the units of the Barué series. 


M'BESA SERIES .... scan. A Precambrian 


Puaup (A.E.) (1937) — The geology of the Umtali Gold Belt. 
South. Rhod. Geol. Surv., bul. 32. 


See: MANICA SERIES. 


MCUTUNI CONGLOMERATE .................. Cretaceous 


Borces (A.) (1945) — Nota de uma exploração na península 
de Fernão Veloso, em Nacala, Moçambique. Soc. Est. Moc., bol. 47, 
pp. 51-69. 


One of the units of the Mesa formation, in the Nacala admi- 
nistrative area. Good exposures are located on the Mcutuni valley, 
where a thick layer of a very coarse conglomerate, bearing 
pebbles going up to 1 meter diameter, shows two lenticular layers 
of fine sandstone. 


MECUCO GRANITE... TE E. do. ote Precambrian 


Nunes (A. de F.) (1953) — Carta geológica da região entre o 
Monapo e Nacaroa. Serv. Ind. Geol., bol. 13, p. 11. 


A characteristic amphibolic granite, with brownish feldspar 
(orthoclase and albite-oligoclase) coloured by ferruginous exuda- 
tions, little quartz and aboundant iron oxides occurring on the 
valley of the Mecuco, tributary of the Monapo River (Monapo 
administrative area). 


Gneissic phases are known. 


MEPIUSA sSHALE sala ers ma ads ME Karroo 


ANTHOINE (R.), Dusors (J.) (1922) — Les grandes lignes de 
la géologie du bassin du Zambéze dans l'Est africain portugais. 
Int. Geol. Cong. XIII ses., Liége, vol. 2, pp. 751-769. 


Shale beds with Vertebraria and Radicites showing a 
characteristic green colour and with aspect similar to the “fire 
clay " of Wankie. The Mepiusa shales overlay the Tete Sandstone. 
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ESARPORMA TION ca. e E em A Cretaceous 


Homes (A.), Wray (D.A.) (1912) — Outlines of the geology 
f Mozambique. Geol. Mag., dec. 5, v. 9, pp. 412-417. 


The Mesa formation is well exposed in the Mesa Mountain, 
Nacala and along the coast of the Nacala bay, from the Fernão 
eloso fort to Maiaia point. 

The Mesa sandstone composes this formation with rare lime- 
stone horizons. The sandstone is a poorly consolidated feldspathic 
ock, generally fine grained. Rare conglomeratic layers were 
lso found, one of them — the Mutuni conglomerate — was de- 
scribed by Borges (1945). 

Microzoa and poorly defined impressions of bivalves were 
ecognised. 


HorwEs and Wray (1912) considered the relative position of 
e geological units in the Nacala area as follows: 
3. Conducia 
2. Mesa 
1. Fernao Veloso. 


Nevertheless the later geological reconnaissance on the 
orthern part of the Nacala peninsula prooved that the Fernao 
eloso overlies the Mesa formation. 


Wray (D.A.) (1915) — Observations sur la Géologie du dis- 
ict de Moçambique. Serv. Geol. Port., v. 11, pp. 69-84. 


Borces (A.) (1945) — Nota de uma exploração na península 
e Fernão Veloso, em Nacala, Moçambique. Soc. Est. Moç., bol. 
7, pp. 51-69. 

Gouveia (D.H.G.), AzEvEDo (A.L.) (1949) — Estudo preliminar 
os solos da península de Fernão Veloso. Soc. Est. Moç., bul. 19, 
p. 1-28. 


ESSANDALUZ (1) GRANITE ............... Precambrian 


The geologists of E.J. LoncyEar Company called Messandaluz 
anite to a large granitic body outcropping on the west part of 
e Tete district, showing a relatively uniform composition, a 
ersistent pink colour and a marked foliation. The granularity 
aries from fine to coarse, with quartz and pink orthoclase, biotite, 
ornblende and magnetite. 

Phases similar to the termed “ brown granite ” (PINTO CoE- 
HO, 1951): have been found. 

Foliation is readily seen in most outcrops imparting a pseudo 
edded appearence, suggestive of a granitized sediment. 


(1) Mussandaluz, Sandaluzi or Sandaluxi. 
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MILANGE SYENITE "e eege ee er ere NORTA Post-Karroo 


The Tumbine mountain dominates the area around Milange, 
in Zambezia district. It is composed of a syenite, generally very 
fresh, with a bluish gray colour and fine to medium grained. 

The dominant feldspars are microperthite with albite, occa- 
sionally in very long crystals. Biotite, aegyrine-augite and sphene 
are the ferro-magnesian minerals. Iron oxides, riebeckite and 
acmite were also recognised. This rock is similar to the Mlanje 
syenite (Nyasaland): described by DixeY (1927) as Borces — who 
suggested this designation — pointed out. 


CorLHO (A.V.T.P.) (1954) — Aspectos da petrografia e da 
Geomorfologia de Moçambique. Garcia de Orta, Rev. J. Mis. Geog. 
Inv. Ult., vol. 2, nº 3. 

CozLHo (A.V.T.P.) (1956) — Os maciços sieniticos de Milange 
e Salambidua. Serv. Ind. Geol. Moç., bol. 20, pp. 87-105. 

CorLHo (A.V.T.P.) (1959) — Reconhecimentos petrográficos 


sumários dos maciços da Lupata, Murrumbala, Chiperone-Derre 
e Milange. Serv. Geol. Min. Moç., bol. 26. 


MIRSRUCUL SERIES x. dan si er s Precambrian 


Borces (A.), Nunes (A. de F.) (1949) — Geologia e Jazigos | 
Minerais do Alto Molócué - I - Carta Geológica. Serv. Ind. Geol. 
Moç., bol. 10. 


The name is derived from the Mirrucui Mountain (Namirroe ` 
valley - Alto Ligonha) where the complete sequence was observed, , 
in descending order : 


— Amphibolites, 

— Coarse quartzites, 

— Amphibolites, 

— Biotite gneisses with quartz veinlets, 

— Amphibolites, 

— Biotite gneisses. 

| | 

MLALA GABBRO AND DIORITE ............ Precambrian 


Borces (A.) (1946) — Os depósitos de Karroo do distrito de : 
Tete. Serv. Ind. Geol. Moc., bol. 8, p. 19. | 


A large intrusion composed of dioritic and gabbroic rocks; 
exposed south of the Zambese river, between Tete and Chicoa. . 
ES Txezita and Candjeje mountains are built up with these! 
rocks. i 


MOATIZEIBASIN «... md éent did EB Karroo | 


Kuss (B.S.) (1884) — Sur la constitution géologique d'une: 
partie de la Zambézie. Soc. Géol. France, bull. 12, pp. 303-317. 
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A carboniferous basin occupying the Morongodzi and Revu- 
ue valleys and comprising the following sucession : 
Guengue sandstone .... (Stormberg) 
Mepiusa shales ........ 
Tete sandstone ........ (Beaufort) 
Productive series ...... (Ecca) 


On the Moatize area, the Productive Series, composed es- 
entially of shales, carboniferous shales and coal, is separated 
rom the crystalline basement by several faults. In places coarse 
onglomerates have been recognised and the last exploration 
vork carried on the area, led to admit the existence of tillitic 
ocks, representing the Dwyka. 

In the base of the Productive series the following flora has 
een recognised : Glossopteris browniana Brongniart, Glossopteris 
rancai Gothan, Glossopteris indica Schimper, Schizoneura afri- 
ana, Sphenopteris lobifolia, Sphenopteris aff. alata Brongniart, 
rangamopteris cf. Cyclopteroides Feistmantel, Sphenophyllum 
honnii Mahr, Sphenophyllum oblongifolium Germar & Kaulfuss, 
iphenophyllum speciosum Royle, Sphenophyllum majus Bronn, 
Joeggerathiopsis sp., Sigillaria ? sp., Asterotheca sp., Pecopteris 
irborescens Schloth., Pecopteris cyathea Schloth., Pecopteris unita 
Brongniart, Pecopteris polymorpha Brongniart, Callipteridium 
vatum Brongniart, Alethopteris grandini Brongniart, Annularia 
ellata Schloth., Cordaites borassifolius Sternb., Calamodendron 
iatum Sternb. (with Estheria borgesi Teixeira). 


LIVINGSTONE (D.) (1877) — Exploration du Zambèze. Trad. 
toreau, pp. 49, 137 and 176. 

| Lapierre (M.E.) (1883) — Note sur le bassin houiller de Tete 
Région du Zambése). Ann. Mines, 8* série, pp. 585-593. 

ZEILLER (M.R.) (1883). Note sur la flore du bassin houiller 
e Tete (Région du Zambèze). Ann. Mines, 8° série, pp. 594- 


| Borces (A.) (1935) — Etudes de géologie appliquée dans la 
blonie portugaise du Mozambique. Le charbon dans le Mozam- 
que. Découverte de nouveaux affleurements. Cong. Int. Min. 
Tétall. Géol. Appl., VII ses., Paris, v. 2, pp. 1067-1072. 
| Terxetra (C.) (1943) — Sur PEstheria borgesi, nouvelle espèce 
Karroo du Mozambique portugais. Soc. Géol. France, bull. (5), 
1 13, pp. 71-72. 
| Terxerra (C.) (1943) — Notas para o estudo do Karroo da 
bgiáo de Tete, na Africa Oriental Portuguesa. Soc. Geol. Port., 
2, pp. 41-46. 

Borces (A.) (1946) — Os depósitos de Karroo no distrito de 
lete. Serv. Ind. Geol. Moç., bul. 8. 
Teixeira (C.) (1946) — Sur la flore fossile du Karroo de 
ambézie (Mozambique). Soc. Géol. France, C. R. somm., vol. 13, 
. 252-254. 
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(Moatize Basin, continued) 


TerxerrA (C.) (1947) — Contribuição para o conhecimento | 
geológico do Karroo da Africa Portuguesa - I - Sobre a flora . 
fossil do Karroo da região de Tete (Moçambique). J. Mis. Geog. 
Inv. Col. An. Est. Geol. Pal., v. 2, pp. 9-28. 


Trrxerra (C.) (1948) — Estado actual dos conhecimentos pa- 
leontológicos relativos ao Karroo da Africa Portuguesa. As. . 
España, Prog. Cien. An., v. 13, pp. 331-334. 


TEIXEIRA (C.) (1951) — La flore fossile du Karroo de la Zam- | 
bézie et la notion de continent de Gondwana. III Cong. for 
Advancement of Strat. Geol. Carb., Heerlen, v. 2, pp. 627-630. . 


TEIxEIRA (C.) (1951) — Present state of our knowledge con- 
cerning the paleontology of the Karroo of Portuguese Africa. 
Int. Geol. Cong. XVIII ses., London, Ass. Afr. Geol. Surv., Part. 14, 
pp. 214-217. 


Borces (A.) (1952) — Le système du Karroo au Moçams 
bique (Afrique orientale portugaise). Int. Geol. Cong. XIX ses, 
Alger, symp. on Gondwana series, pp. 232-250. 


TEIXEIRA (C.) (1955) — The fossil flora of the Karroo of the 
Zambezi Basin and the relations between Gondwanaland and the 
Northern territories. P.I.O.S.A. meeting, P9/Cl. 


MONELA GRANITE +, 290 me OST AMMN Precambrian 


Borces (A.), Nunes (A. DE F.) (1950) — Geologia e Jazigos 
Minerais do Alto Molócuê - 1 - Carta Geológica. Serv. Ind. Geol, 
Moc., bol. 10, pp. 58. 


The name was taken from Monela, a village in the Iuluti area 
(Alto Ligonha), to describe a fine grained granite with rare biotite 


in small flakes, regularly oriented. A flesh colour is characteristic 
of this rock. | 


MONGUE LIMESTONE EEN Miocene 


_ Boras (A.), Cox (L.R.), SrusBLEFIELD (C.J.) (1939) — Depó- 

sitos terciários e post-pliocenos do distrito de Inhambane e estudo 

paleontológico das respectivas faunas. Serv. Ind. Geol. Moç., vol. 3. 
} 


The Mongue formation was named after the Mongue Point, 
near Inhambane where the following succession can be observed : 
1) An almost crystalline limestone with Globularia carley 
Finlay, Cardium cf. asiaticum Bruguière and Ostrea latimarginata 
Vredenburg. 4 
2) Argillaceous and calcareous sandstone with cross-bedding 
rich in Foraminifera (Miogypsina). 
Sandstone with well defined bedding. 


Near the Catholic Mission, on the other side or the Furvele 
mouth, not far from Morrumbene, a yellow sandy argillaceous 
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limestone contains the following forminifera : Lepidocyclina (Am- 
philepidina) inhambanensis Hodson, Cycloclypeus sp., Operculina 
romplanata (Defrance), Operculinella inhambanensis Hodson, 
Lenticulina sp., Rotalia beccarii (Linneus), Globigerina bulloides 
VOrbigny, Cibicides lobatula (Walker E Jacob), Gypsina globula 
¡Reuss), G. vesicularis (Parker € Jones), Nodosaria sp., Nonion 
scapha (Fichtel & Moll). 

| The following Pisces, probably not only one horizon, were 
also reported : Odontaspis cuspidata, Oxyrhina sp. (?), Carcha- 
rodon megalodon, Carcharias (Aprianodon) aff. frequens, Galeo- 
rerdo latidens, Galeus minor, Hemipristis serra, Sphyrna prisca, 
imolichthys ? sp., Cybium sp. 


PrIEM (F.) (1907) — Poissons tertiaires des possessions afri- 
aines du Portugal. Serv. Géol. Port., v. 7, pp. 74-79. 


| Hopson (H.K.) (1928) — Lower miocene fossils from Portu- 
Buese East Africa. J. Pal., v. 2, n. 1, pp. 1-6. 


EENHUNGOSI BASIN oo... neern e ql dede Karroo 


ANTHOINE (R.), Dusots (J.) (1922) — Les grandes lignes de la 
béologie du bassin du Zambéze dans lEst africain portugais. 
Int. Geol. Cong., XIII ses., Liége, v. 2, pp. 751-769. 


One of the carboniferous basins in the Zambeze valley. 


ORUNGUESE: BASALT ......... VIII UNI. Karroo 
See: SAVE-BUZI BASALT. 


| ORUNGUESE (MERENGUESE) FORMATION .... Karroo 


ANDRADE (A.A.F. DE) (1897) — Reconhecimento geológico dos 
territórios portugueses compreendidos entre Lourenço Marques e 
Rio Zambeze. Rev. Ob. Publ. Min., v. 27, pp. 315-529. 


A carboniferous formation located on the Mossurize admi- 
nistrative area and represented by two narrow bands in the 
orunguese valley. These two bands have a E - W general trend, 
rossing the Portuguese-Rhodesian border between the 103 and 
104 frontier beacons, the first penetrating 8 km towards the 
urumija river and the second following for about 3 km the 


epotepote valley. 


The sequence is as follows : 

Misiones e deg ii 150 m Stormberg 
E idishrahaless eua. esse ses ka ns 6 m 
Sandstones and conglomerates ........ 30 m 
arbonaceous shales with Glossopteris 
taeniopteroides and Vertebraria .... 


Ecca 
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(Morunguese (Merenguese) Formation, continued) 


TraLE (E.O.) (1923) — The geology of Portuguese East Africa 
between the Zambezi and Sabi rivers. Geol. Soc. S. Afr. Trans., 
v. 26, pp. 103-129. 


TEIXEIRA (C.), GONÇALVES (F.) (1960) — Contribuição para o 
conhecimento geológico do Karroo na Africa Portuguesa. Garcia 
de Orta, J. Mis. Inv. Ult., vol. 7, n. 4. 


MORRUMBALA COMPLEX ................... Post-Karroo 


Coco (A.V.T.P.) (1959) — Reconhecimentos petrográficos 
sumários dos maciços da Lupata, Morrumbala, Chiperone-Derre e 
Milange. Serv. Geol. Min. Moç., bol. 26. 


The Morrumbala massif is composed of a complex series of 
igneous rocks, and is located on the left bank of the Chire river, 
in the Morrumbala administrative area. Granites with alkaline 
tendence, quartz syenites, nepheline lamprophyres are the main 
rocks of this complex. 


MORRUMBENE FORMATION ................... Miocene ? 


Borces (A.), Cox (L.R.), STUBBLEFIELD (C.J.) (1939) — Depó- 
sitos terciários e post-pliocenos do distrito de Inhambane e estudo 
paleontológico das respectivas faunas. Serv. Ind. Geol. Moc., bol. 3. 


The Morrumbene formation is well exposed near the mouth 
of the Furvela River, where the limestones have been quarried. 
BorcEs considered as 14 m the total thickness of the formation 
which is composed of the following beds in descending order : 

I - Thin sandstones and limestone beds in places with un- 
classified fossils. 

II - Fine argillaceous sands with scattered calcareous 
nodules. | 

III - Calcareous breccia bearing : Tonna cf. luteostoma Rus 
ter, Ostrea cf. atherstonei Newton, Pecten vasseli Fuchs, Chlamys 
senatoria Gmelin, Tivella compressa G.B. Sowerby, Gafrarium 
cf. pectinatum Linnaeus, Anadara morrumbenensis Cox, Glycy- 
meris africana Cox. 

IV - Oolitic limestone with vacuolar texture, but in places 
very compact. 

The last reports on this formation show that the lower 
horizons have the following Miocenic foraminifera: Rotalia, 
Nonion, Nodosaria, Operculina and Miogypsina. 


MOSSURIZE BASALT 
See: SAVE-BUZI BASALT. 
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E AE Ese SSAA AT a Let rote ee e Sedi ires Karroo 
See: LIBOMBOS. 


MOZAMBIQUIAN BELT .................... Precambrian 


Homes (A.) (1951) — The sequence of Precambrian oro- 
igenic belts in south and central Africa. Int. Geol. Cong., XVIII 
ses., London, Ass. Afr. Geol. Surv., part. 14, pp. 254-269. 


The Mozambique belt was traced by HoLmes from south of 
the Zambeze river to the Abyssinian frontier and is provisionally 
dated at 1.300 m.y. The dominant rocks composing this belt are 
migmatites and biotite gneisses occasionally associated to marbles, 
schists and amphibolites, together with later granites and peg- 
matites. 

Over wide areas the whole foliated complex has a well 
marked trend which swings from a little east of north near the 
coast, to nearly northeast inland. The rocks exposed represent 
the deep interior of part of an orogenic belt which has been very 
considerably uplifted and in consequence deeply eroded. “ Mo- 
zambiquian system ” was brought to the geological literature by 
Dias and Mouta (1957). 


Dias (M.B.) (1956): — Esboço tectónico de Moçambique. Serv. 
Ind. Geol. Moç., bul. 18, pp. 30-31. 


Dias (M.B.), Moura (F.) (1957) — Quelques éléments nou- 
veaux sur les formations anciennes du Moçambique (Systeme 
Mocambiquien). Ser. Ind. Geol. Moc., bul. 24, pp. 39-47. 


Nunes (A. DE F.) (1958) — Subsídios para a história da geo- 
logia de Moçambique. Doc. Moç., n.s. 93-96, pp. 39-40. 

Dias (M.B.) (1961) — Os pegmatitos do Alto Ligonha. Serv. 
Geol. Min. Moc., bol. 27, pp. 23-25. 


MSEQUERE QUARTZITE .................... Precambrian 


The term was used by BorcEs to describe a very dark impure 
quartzite with feldspar and pyrite, occurring in the Msequere 
river, tributary of the Revugue (Macanga administrative area). 


MUACOMUANO GNEISSIC GRANITE ....... Precambrian 


The large area embracing Muacomuano mountain and small 
areas between this mountain and small areas between this 
mountain and Alto Molócué have been maped by the Longyear 
Company geologists as Muacomuano gneissic granite. The rock 
is dominantly gneissic with local subordinate massive phases, and 
has been described as fine to medium grained, gray to pink, com- 
posed of 25 to 60 per cent of quartz, 15 to 70 per cent of feldspar, 
and up to 15 per cent of biotite. 
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(Muacomuano Gneissic Granite, continued) 


Dias (M.B.) (1961) — Os pegmatitos do Alto Ligonha. Serv. 
Geol. Min. Moc., bol. 27, pp. 17-36. 


Frerras (F.) (1962) — Carta Geológica de Moçambique. No- 
tícia explicativa da folha Sul-D-37/U (Alto Ligonha - Murru- 
pula). Serv. Geol. Min. Moç., bol. 28. 


MUAMBE CARBONATITE ................... Post-Karroo 


Dias (M.B.) (1961) — Geologia de Monte Muambe. Serv. Geol. 
Min. Moç., bol. 27, pp. 37-66. 


A carbonatitic body with a characteristic ring structure cut- 
ting across the Karroo sandstones, about 50 km east-southeast 
of Tete. 

Associated to the carbonatite, syenites, nepheline syenites, 
ijolites and tholeitic dolerites were found. 


Corgo (A.V.T.P.) (1961) — Notas sobre a petrografia da 
região do Monte Muambe. Serv. Geol. Min. Moç., bul. 27, pp. 65- 
88. 


MUARASE BEDS 5 0. coco oros Pe E CR Karroo 


Guyot (1882) — Sur la houille du bassin de Muaraze en 
Zambézie. C.R. Ac. Sc., Paris, t. 95, pp. 355-357. 


The Muarase river, is a tributary of the Zambeze, joining 
this river 4.5 miles South-East of Tete. Four beds are exposed, 
3, 4, 1 and 0.4 m thick, respectivelly, composed of coal inter- ` 
bedded with carbonaceous shales. 


LAPIERRE (M.E.) (1883) — Note sur le bassin houiller de 
Tete (Région du Zambéze). Ann. Mines, 8th series, pp. 585-593. 


MUCANGAZI SANDSTONE ...................... Karroo 


A sandstone, showing in general a yellow or reddish brown 
colour, with variable percentage of argillaceous material, which 
can give in places a black colour to the rock. Although some 
coarse sandstone have been referred, the grain is in general fine. 
This field designation used by the geologists of the “ Missão de 
Fomento e Povoamento do Zambeze ” took the name from the 
Mucangazi river tributary of the Mucanha, in Zumbo administra- 
tive area. 


MULINGE SANDSTONE ..................... Posi-Karroo 


Borces (A.) (1946) — Os depósitos de Karroo no distrito de ` 
Tete. Serv. Ind. Geol. Moç., bol. 8. 
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À very coarse sandstone passing in places into a conglomerate 
| with volcanic pebbles presenting spheroidal weathering, described 
from the Mulinge area, near Chioco (Mague Administrative area). 


MUNTXECATA GNEISS .................... Precambrian 


The biotite-quartz-feldspar gneiss ith garnet and epidote 
| as acessory minerals, which occurs in the Angonia administrative 
area, near the Nyasaland border (XXVI beacon), was referred as 
Muntxecata gneiss, in the field reports of Borces. 


MURRUPULA GRANITE .................... Precambrian 


Granitic body located near Murrupula with similarities in 
composition and topographic expression, with the Entata and 
Naipa granites and related to them. The designation was vulgar- 
ised by the geologists of the E.J. LONGYEAR COMPANY. 


Freitas (F.) (1962) — Carta Geológica de Moçambique. 
Notícia explicativa da folha Sul-D-37/U. Alto Ligonha - Murru- 
pula. Serv. Geol. Min. Moc., bol. 28. 


MUTARARA POUNDING ........................ Tertiary 
ANTHOINE (R.), Dusots (J.) (1922) — Les grandes lignes de la 


géologie du bassin du Zambèze dans l'Est africain portugais. 
Int. Geol. Cong. XIII ses., Liége, v. 2, pp. 751-769. 


A formation building up the hills between Mutarara and 
the confluence Zambeze-Chire, composed of sandstones and con- 
glomerates characterised by a red matrix. 


Dixey (F.) (1930) — The geology of the lower Shire-Zambezi 
area. Geol. Mag., v. 47, pp. 49-60. 


N 
NACALA LOWER LIMESTONE ................ Cretaceous 
See: NAMUÇO SERIES. 
AA e meme we et O Precambrian 


A small, oval shaped plug situated few kilometers northwest 
of Muiane mine (Alto Ligonha) was named as Naipa granite by 
the Longyear geologists. Il is believed to be related to the Entata 
granite, the two bodies in all probability having stemmed from 
the same deep-seated magma reservoir. The structure is domical, 
having associated mineralized pegmatites. 

The rock does not differ appreciably from the Entata granite. 
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(Naipa Granite, continued) 


Frerras (F.) (1962) — Carta Geológica de Moçambique. Notí- 
cia explicativa da folha Sul-D-37/U. Alto Ligonha - Murrupula. 
Serv. Geol. Min. Moc., bol. 28. 


NAMUCO SERIES ............................ Cretaceous 


Borces (A.) (1945) — Nota de uma exploração na península 
de Fernão Veloso, em Nacala-Mocambique. Soc. Est Moç., bol. 47, 
pp. 51-69. 


A series comprising limestone with ammonites, sandstones and 
argillaceous rocks. The following succession overlain by the Mesa 
sandstones were described from a cliff near the Machira stream, 
in Nacala peninsula: 

— Brown argillite very well laminated. 

— Friable reddish fine grained sandstone. 

— Black argillite. 

— Brownish argillaceous limestone with lenses of light 

massive limestone. 

— Black argillite. 


NANGULE GRANITE. 5. e ee Precambrian 


A leucocratic moscovitic granite outcroping in the Nangulé ` 
river on the road from Tunga to Furancungo (Macanga admi- 
nistrative area), was called Nangulé granite by Borces, in his 
field reports. 


NATIMANGA LIMESTONE AND ARGILLITES .. Cretaceous 


Borces (A.) (1945) — Nota de uma exploração na península ` 
de Fernão Veloso, em Nacala, Moçambique. Soc. Est Moç., bol. 
47, pp. 51-69. | 

On the west coast of the Nacala peninsula outcrops a form- 
ation composed of limestones and argillaceous rocks with the | 
predominance of the last, which overlies the Mesa sandstones. ` 
Borces considered this formation different from the Namuco . 
series, and probably representing a higher stratigraphic level. The 
correlation with the Conducia beds was suggested. 


NILOLO: FORMATION): Jamie, Ruig aqua qua. de Tertiary | 


x ANTHOINE (R.), Dusois (J.) (1922) — Les grandes lignes de la 
géologie du bassin du Zambéze dans l'Est africain portugais. 
Int. Geol. Cong. XIII ses., Liège, v. 2, pp. 751-769. 


Along the Trans-Zambezia Railway, on the section where. 
the railway line is paralel to the Chissadze river, tributary of the 
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Zangue, a succession of conglomerate with large white quartz 
pebbles, a friable coarse feldspathic sandstone and white sands 
was named Nilolo formation or “ Nilolo sandstone and sands". 


WRC HE SS ANDSTONE-7 cs cocos 25.2... ... ce Posi-Karroo 


Borces (A.) (1946) — Os depósitos de Karroo no distrito de 
Tete. Serv. Ind. Geol. Moc., bol. 8. 


A very friable calcareous sandstone occurring in Ntxoe river, 
tributary of the Zambeze, near Caponda (Maguè administrative 
area). 


NUMMULITIC SERIES OF INHAMINGA .......... Eocene 


THIELE (E.0.) (1924) — The geology of Portuguese East Africa 
between the Zambesi and the Sabi rivers. Geol. Soc. S. Afr., 
Trans., v. 26, pp. 103-159. 


This term corresponds to a formation 135 m thick of gray 
to yellow nummulitic limestone occurring in the Inhaminga area, 
between the Urema river and the Trans Zambezia Railway. 


o 


OLD GRANITES AND GNEISSES ............ Precambrian 


ANDRADE (C.F. DE) (1929) — Esboço Geológico da Provincia 
de Moçambique. 


The first reports on the geology of Mozambique considered 
the gneisses and the largest part of the granites, as a provisional 
geological unit including the gneisses and the intermediate and 
acid igneous rocks younger than the so called “ Primitive Sys- 
tems ”. 


PESSENE ARGILLITE .................. Upper Cretaceous 


Red, brownish or black argillites passing in places into 
argillaceous sandstones and containing layers with scattered 
boulders and pebbles of quartzite and basalt. This formation 
extends from Pessene northwards to the left bank of the Inco- 
mati river and it is most probably equivalent to the rocks of 
the younger beds of Singuedzi formation. This regional design- 
ation was used by the BuncEAP Company geologists. 
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PONFI:GNEISS l. AIF. 20 CURRERE LRL Ta s Precambrian 


Borges called Ponfi gneiss to a coarse porphyroblastic cor- 
dierite gneiss, exposed on the Ponfi river (Tete district), hence 
its name. 


PRECAMBRIAN I PYP eg ca s z o Su ue ca hs Precambrian 


Frerras (A.J. DE) (1957) — Notícia explicativa do esboço geo- 
lógico de Moçambique. Serv. Ind. Geol. Moç., bol. 23, pp. 23-31. 


The crystalline limestones, schists and gneisses of the Niassa 
and Cabo Delgado districts, the Manica series and the Fingoe 
and Zambuê series were considered the Precambrian I. 


PRECAMBRIAN III i. airn ol be denis Precambrian 


Frerras (A.J. DE) (1957) — Notícia explicativa do esboco 
geológico de Mocambique. Serv. Ind. Geol. Moc., bol. 23, pp. 32- 
36. 


FREITAS considered the so called Mozambiquian system, the 
Chimanimani-Mavita series, and the Barué series corresponding 
to the Precambrian II, opinion followed by Dias. 


Dias (M.B.) (1961) — Os pegmatitos do Alto Ligonha. Serv. 
Geol. Min. Moc., bol. 27, pp. 17-36. 


PHECAMBRIAN TH a cle EE ree Precambrian 


Freitas (A.J. DE) (1957) — Notícia explicativa do esboço 
geológico de Moçambique. Serv. Ind. Geol. Moç., bol. 23, p. 36. 


The largest part of the intrusive rocks known in Mozambique, 
specially those more acid, will represent the Precambrian III, as 
was suggested by FREITAS. 


Dias considered in the same division all the granites of the 


Alto Ligonha area as well as some of gabbroic intrusives in the ` 


same area. 


Dias (M.B.) (1961) — Os pegmatitos do Alto Ligonha. Serv. 
Geol. Min. Moç., bul. 27, pp. 17-36. 


PRECAMBRIANFIV TT. co cee SINES E EE Precambrian 


Freiras (A.J. DE) (1957) — Notícia explicativa do esboço 
geológico de Moçambique. Serv. Ind. Geol. Moç., bol. 23, pp. 36- 
37. 


The author included the Espungabera series and some basic 


and acid intrusives in the Precambrian IV. 
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BHIMIPIVE SYSTEMS.............. a. Precambrian 
Du Torr (A.L.) (1926) — Geology of South Africa. 


Under this designation were included formations composed 
of intensely metamorphosed rocks similar to those grouped in 
| the “ Swaziland System ", by SHENK (1888). 
| More recently the tendency to extend this designation to 
cover all the formations earlier than the Witwatersrand, has been 
| observed. 


Borces in his geological map of Mozambique, presented in 


| 1940, included for the first time this designation, followed by 
| the word “ Swasiland ”, between brackets. 


PRODUCTIVE SERIES .................... Karroo (Ecca) 
| ANTHOINE (R.), Dusots (J.) (1922) — Les grandes lignes de la 


| géologie du bassin du Zambéze dans l'Est africain portugais. 
| Int. Geol. Cong. XIII ses., Liège, vol. 2, pp. 751-769. 


| A carboniferous series (Ecca) containing coal beds, in the 
| Zambeze valley. 


| RED SANDSTONE ............................... Marroo 


| Drxey (F.) (1929) — The Karroo of the lower Shire-Zambezi 
| area. Int. Geol. Cong., XV ses., Pretória, v. 2, pp. 120-142. 


Above the Lupata gorge the * Red sandstone " is represented 
| by soft reddish sandy and marly rocks, and, as MENNELL (1922) 
| pointed out, they will continue further south to the Baruè 
| country. 


OES IIL, ana TN EN eg MONTE hi. Karroo 


ANTHOINE (R.), Dusots (J.) (1922) — Les grandes lignes de la 
géologie du bassin du Zambéze dans l'Est africain portugais. 
| Int. Geol. Cong. XIII ses, Liège, v. 2, pp. 751-769. 


A coal-seam interbedded with sandstones, overlying the 
Andrada seam in the Moatize basin. 


REVUGUË BASIN (or Revugo, or Revubué) ........ Karroo 


ANTHOINE (R.), Duaors (J.) (1922) — Les grandes lignes de la 
géologie du bassin du Zambéze dans l'Est africain portugais. 
| Int. Geol. Cong. XII ses., vol. 2, pp. 751-769. 


One of the carboniferous basins in the Zambeze valley. 
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REGIONAL GNEISSES ............. 000 002214 Precambrian 


The gneisses on the northern part of Zambezia and southern 
part of Moçambique districts are termed “ regional" to indicate 
their wide distribution. 

Outcrops are generally smooth with undulatory upper sur- 
faces and flanks, resulting from exfoliation along wavy gneissic 
banding. 

Most part of these gneisses have been considered as para- 
gneisses and remnants of the old sediments, locally perserved, 
testify to this conclusion. However, the sediments were intruded 
by granites and both were subsequently involved in the same 
tectonic disturbances, wich converted them into para — and 
orthogneisses, respectively. 

Although there is lack of uniformity in the “ Regional 
Gneisses ” more than 70 per cent of the formation is composed 
of quartz-feldspar-biotite gneiss, in wich the ratio between the 
different elements varies from place to place. The kinds of rocks 
included in this unit are the following : 

— Lit-par-lit injection gneisses, 

— Porphyroblastic biotite gneisses, 

— Hornblende - chlorite - quartz - gneisses, 

— Hornblende - chlorite - quartz - gneisses, 

— Quartz - epidote - gneisses, 

— Garnetiferous - biotite - quartz . feldspar - gneisses, 

— Augen gneisses, 

— Impure quartzites, 

— Biotite schists. 


The designation “ Regional gneisses ”, today well generalized, 
was suggested by the geologists of the E.J. LONGYEAR COMPANY. 


^j FREITAS (F.) (1962) — Carta geológica de Mocambique. No- 
tícia explicativa da folha Sul-D-37/U. Alto Ligonha - Murrupula. 
Serv. Geel. Min. Moc., bol. 28. 


SANTIAGO LIMESTONE ................. Lower Miocene 


Borces (A), Cox (L.R.), SrupBrEFIELD (C.J.) (1939) — Depó- 
sitos terciários e post-pliocenos do distrito de Inhambane e estudo 


ees das respectivas faunas. Serv. Ind. Geol. Moc., 
ol. 3. 


e On the right bank of the Incomati river, near Magude a 
limestone bed 20 meters thick outcrops, along the Santiago (or 
Delagoa) plantation. 


- 


The rock is a very white limestone containing the following | 


fauna : Ostrea sublingua d'Orbigny, Spondylus cf. insularis Cox, 
Thracia freitasi Cox, Chlamys sematoria Gmelin, Teredo (Kuphus) 
aff. polythalamia Linné. 
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i SALAMANGA FORMATION ..................... Tertiary 


) A succession of glauconite sandstone, calcareous sandstone and 
1 limestone occurs on the left bank of the Maputo river, in Sala- 
| manga. Asterocyclina, Discocyclina, Nummulites, Lepidocyclina, 
| Globigerina, Saracenaria, Cibicides, Valvulineria, Oribtoides and 
| some other Foraminifera were found in the limestones. The Sala- 
| manga formation which as first described by the MOZAMBIQUE GULF 
| Om geologists is now regarded as Upper Eocene. 


| BuncraP (1962) — Hidrogeologia do Sul do Save. Serv. Geol. 
| Min. Moç., bol. 30. 


dens omes, mee Post-Karroo ? 


| Salambidua is a small montain South-southeast of Zobue, 
¡in the Tete district. The rock, first described by Bores is a gray 
|syenite, with a grain ranging from fine to coarse and composed 
essentially of micropertite and orthoclase. The albite occurs also 
¡but as secondary mineral Amphibole and pyroxene are the 
‘main mafic minerals, the first in some places resulting from the 
alteration fo the pyroxene. Sphene and biotite are the accessory 
minerals. 


| CorLHO (A.V.T.P.) (1954) — Aspectos da petrografia e geo- 
morfologia de Moçambique. Garcia de Orta. Rev. J. Mis. Geog. 
Ino. Ult., vol. 2, nº 3. 
CorLHo (A.V.T.P.) (1956) — Os maciços sieniticos de Milange 
e de Salambidua. Serv. Ind. Geol. Moç., bol. 20, pp. 91-93. 
Cooper (W.G.G.), BLoomrieLD (K.) (1961) — The geology of 
the Tambani-Salambidwe area. Geol. Surv. Nyas., Bul. 13. 


| SALAMBIDUA SYENITE 


SAMANGONHA GNEISS .................... Precambrian 

Borces called Samangonha gneiss to a quartz-feldspar-biotite 
gneiss with leucoxane, showing in places augen texture, from the 
Samangonha range, in Angonia administrative area. 


SANDY PLAINS (PLANÍCIES ARENOSAS) .... Quaternary 
Nunes (A. DE F.), OBERHOLZER (W.F.) (1959) — Carta Geoló- 
gica de Lourenço Marques - Moamba - Magude. Serv. Geol. Min. 
Moç., Geol. sheet Sul-G-36/1. Su 
Very extense plains in the central part of the district of 
Lourenço Marques characterized by a low relief and a yellow 
to reddish sandy soil. 
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SANGULA CRYSTALLINE LIMESTONE ...... Precambrian 


The Sangula mountain dominates the lower section of the 
Mavuzi river, and is composed of a characteristic crystalline 
impure limestone described by NUNES, in his field reports on the 
geology of the Mavuzi valley. A white or yellowish ground mass 
of calcite very well recristallised contains bands of green pyroxene, 
diopside with biotite and calcic plagioclase along the same bands. 
In places the diopside occurs in very large crystals associated 
with wollastonite. Magnetite and epidote are also found in these 
rocks. Towards the contact with the gabbros the metamorphisa- 
tion of the limestone increases considerably and the definition 
of the different metamorphic zones is easily possible. 


SANTIAGO LIMESTONE ................... Lower Miocene 


Borces (A.), Cox (L.R.), STUBBLEFIELD (C.J.) (1939) — Depó- 
sitos terciários e post-pliocenos do distrito de Inhambane e estudo 


paleontológico das respectivas faunas. Serv. Ind. Geol. Moç., 
bol. 3. 


On the right bank of the Incomati river, near Magude a 
limestone bed 20 meters thick outcrops, along the Santiago (or 
Delagoa) plantation. 

The rock is a very white limestone containing the following 
fauna : Ostrea sublingua d'Orbigny, Spondylus cf. insularis Cox, 
Thracia freitasi Cox, Chlamys senatoria Gmelin, Teredo (Kuphus) 
aff. polythalamia Linnaeus. 


SAVE-BUZI BASAL TS 556. . LOLA X TT Karroo 


ANDRADE (A.A.F. DE) (1897) — Reconhecimento geológico dos 
territórios portugueses compreendidos entre Lourenço Marques 
e o rio Zambeze. Rev. O. Publ. Minas, v. 27, pp. 315-529. 


The basalt of the Tuli-Save trough in Bechuanaland (Mory- 


NEUX, A.J.C., 1903) have been followed in the north-east direc- 
tion towards the Portuguese border, which they cross north of 
the Save river going still along the north-east direction to the 
Muda basin. The northern end of this formation is represented 
by some basaltic rounded hills, 35.km south of Vila Machado. 
Cox K.G. and al. (1961) near the frontier have recognised in this 
volcanic formation a lower division composed of olivine basalts 
and tholeiites and an upper group of rhyolitic lavas. 

Several names as Morunguese, Buzi, Mossurize basalts have 
been used, to designate this formation. 

Relations of the emplacement of this volcanics to faulting has 
been pointed out by several authors. 

Cox (K.G.), Var, (J.R.), Monxman (L.J.), JOHNSON (R.L.) 
(1961) — Karroo igneous activity and tectonics in south-east 
Southern Rhodesia. Nature, v. 190, pp. 40, 77. 


> 
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Assunção (C.F.T. DE), CorLHO (A.V.T.P.), Rocha (A.T.) (1962) 
— Petrologia das lavas dos Libombos. Moçambique (Subsidios 
para o seu conhecimento). J. I. Ult., Est. Doc. Ens., nº 99. 


RO VE SERIES Sb AE ali. ARA ¿ Precambrian 
See: ESPUNGABERA SERIES. 


SCHIST-METASEDIMENTARY SERIES or METASEDIMEN- 
MARX Es DES A, TA LEREM WELT mm I. Precambrien 


The geologists of the E.J. LONGYEAR COMPANY suggested this 
designation for a series of formations, occurring in the Alto 
Ligonha area, and being considered younger than the “ Regional 
Gneisses ”. 

The Ligonha river is the approximate boundary between two 
different types of rocks in the “ Schist-metasedimentary series ”. 
Possibly the more highly metamorphosed rocks north of the 
Ligonha river are more closely related to the “ Regional Gneisses ” 
than is now supposed. 

South of the Ligonha the formation is a series of intercala- 
tions of schists and metasediments. The schists are variable in 
composition: amphibole schists, quartz-biotite schists, sericite 
schists, hornblende - feldspar schists, chlorite schists, quartz-seri- 
cite schists. 

Schist areas generally have low relief and the outcrops 
become almost unrecognizable in stream beds, where they have 
an earthly appearance. 

The metasedimentary membres, frequently stand up as low 
ridges with ribbed crests, with stratification well discernible, 
textures ranging from fine to medium - grained and light colours. 

Quartz and feldspar are the dominant components of these 
rocks; biotite and garnet are the mafic minerals, never in 
appreciable amount. North of the Ligonha river higher grade of 
metamorphism were recognised. The schists bear some resem- 
blance to the “ Regional gneisses ”, but are finer, more schistose, 
more decomposed and have fewer granitic injections. 

The metasediments are not constant in composition. The 
percentage of quartz ranges from 80 to 30 %. Feldspar, biotite, 
magnetite and sericite figure in variable amounts. 


Dias (M.B.) (1961) — Os pegmatitos do Alto Ligonha. Serv. 
Geol. Min. Moc., bol. 27, pp. 17-36. 


Frerras (F.) (1962) — Carta Géológica de Moçambique. 
Notícia explicativa da folha Sud-D-37/U. Alto Lingonha - Murru- 
pula. Serv. Geol. Min. Mog., bol. 28. 


SENA SANDSTONE .................... Upper Cretaceous 


Kuss (H.) (1884) — Sur la constitution géologique d'une par- 
tie de la Zambézie. Bull. Soc. Géol. France, (3), t. 12, pp. 303-317. 


66 
(Sena Sandstone, continued) 


A term applied to a formation composed of reddish to purp- 
lish gray sandstone or conglomerate in places, with a calcareous 
to feldspathic cement. Cross-bedding is common. This formation 
is exposed on the right bank of the Zambeze, opposite to Sena, 
and appears to overlay the Muturara pouding. 


ANTHOINE (R.), Dugois (J.) (1922) — Les grandes lignes de 
la géologie du bassin du Zambéze dans l'Est Africain Portugais. 
Int. Geol. Cong. XIII ses., Liège, v. 2, pp. 751-769. 


Drxey (F.) (1930) — The geology of the lower Shire-Zambeze 
area. Geol. Mag., v. 47, pp. 49-60. 


SINGUEDZI FORMATION .............. Upper Cretateous 


The geologists of the Mozameique GULF OIL COMPANY gave 
this name to a formation resting unconformably on the Libombos 
volcanics, along the valleys of the Limpopo and Elephants rivers, 
extending probably to the Massintonto and Sabie rivers. 

The base of the formation is represented by conglomerates 
occurring as lenses, and containing few pebbles of volcanic rocks. 
No fossils known with the exception of rare worm imprints (?). 
The main unit of this formation is the Singuedzi sandstone, a 
medium to coarse grained rock with very angular quartz grains 
and showing a characteristic brick colour, in places with white 
and red spots. The upper beds of this formation were tentatively ` 
correlated with the Elephants sandstone. 

The Singuezdi formation, on the large scale geological maps, 
is included in the “ Conglomerados do Alto Limpopo” (Upper 
Limpopo conglomerates) of Borces (1944). 


BurcEar (1962) — Hidrogeologia do Sul do Save. Serv. Geol. 
Min. Moc., bol. 30. 


SUNGOZPHONOLITE |. a e M RES Karroo 


ANTHOINE (R.), Dusois (J.) (1922) — Les grandes lignes de 
la géologie du bassin du Zambéze dans l'Est Africain Portugais. 
Int. Geol. Cong. XIII ses., Liége, v. 2, pp. 751-769. 


A phonolitic body autcroping near Sungo (Mutarara), not 
related to the Lupata volcanies and dated as Stormberg. 


TEMANE EVAPORITES ................. Upper Oligocene 


. The geologists of the Mozambique Gulf Oil Company used 
this designation to describe a formation composed of a white 
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crystalline gypsum rock in places with a milky aspect, with bands 
of dark clay material. Medium grained gypsiferous sandstones 
occur also in this formation. 


DIE SANDSTONE y; ui ollas 12s ripar Ova Karroo 


|  LAPIERRE (M.E.) (1883) — Note sur le bassin houiller de Tete 
(Région du Zambeze). Ann. Mines, 8th series, pp. 585-593. 


The Tete sandstone is one of the main lithological units of 
the Karroo in the Tete district. It is, generally, a median to coarse 
grained sandstone showing light colours. Two types have been 
described : the red Cadzi sandstone and the Caramucafué sand- 
stone. 

The Cadzi sandstone takes its name from the Cadzi river a 
tributary of the Messenguezi, defining the Mozambique border in 
southern Zumbo administrative area. 

The rocks corresponding to this lithological unit are in general 
e grained, friable and showing a reddish colour passing in places 
to orange or yellow. The less friable types show a spheroidal 
weathering giving large boulders as referred on the Chipera area. 
Conglomeratic layers with large quartz pebbles are known in 
he area between the Panhame river and Zumbo. In the same 
area, on the trail from the Mapundo to Chuale villages, lime- 
stone beds were seen, associated to limestone conglomerates. 

The Caramucafué sandstone was named from a table shaped 
onspicuous hill dividing the Zambeze and Mcumbura basins, south 
bast of Mague. It is a very hard rock, with fine grain and a colour 

anging from deep red to yellow. In places in intense silicification, 
gives a considerable hardness to the rock. 

| The Tete sandstone corresponds probably to the Upper Sand- 
stone of Nyasaland (ANDREW (A.R.) and BarLey (T.E.G.) (1910) — 
eology of Nyasaland. Q.J. Geol. Soc. London, v. 66 (262), 
op. 189-237). 

| Kuss (H.) (1884) — Note sur la constitution géologique d'une 
bartie de la Zambézie. Bull. Soc. Géol. France, 3° sér., v. 12, 
op. 303-317. 

ANTHOINE (R.) and Duzois (J.) (1922) — Les grandes lignes 
He la géologie du bassin du Zambéze dans l'Est Africain Portu- 
bais. Int. Geol. Cong. XIII ses., Liège, v. 2, pp. 751-769. 

| ANDRADE (C.F. DE) (1929) — Esboço Geológico da Provincia 
He Moçambique. 

| Dixey (F.) (1929) — The Karroo of the lower Shire-Zambezi 
brea. Int. Geol. Cong., XV sess., v .2, pp. 120-142. 

BeBiaNo (J.B.) (1934-1935) — Nota preliminar sober o re- 
onhecimento geológico do Zumbo. Distristo de Tete, Mocambi- 
jue. Mus. Min. Geol. Univ. Lisboa, nº 3-5, 1st ser. 

Borces (A.) (1946) — Os depósitos de Karroo no distrito de 
Tete. Serv. Ind. Geol. Moç., bol. 8. 
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TILLITIC MORONGOSI SERIES .................. Karroo 


The base of the Karroo on the Tete area is represented by 
tillites showing a dark greenish or bluish colour, composed of 
anorthosite and gabbro boulders cemented with an argillaceous 
matrix. In places the clastic material is very fine and sharply 
angular and is involved with matrix rich in iron oxides, as KocH 
and the other geologists of the “ Companhia Carbonifera de 
Mocambique ”, pointed out. 


IXELODZIIGABBHO. a.. E E dem Precambrian ? 
Borces (A.) (1946) — Os depósitos de Karroo no distrito de 
Tete. Serv. Ind. Geol. Moc., bol. 8, p. 19. 


Very coarse gabbroie rock occurring south of the Zambeze 
river, near the M'conua copper mine. 


UALUIZE-LIMESTONE NE "X E CO dee EE Miocene ? 


Borces (A.), Cox (L.R.), STUBBLEFIELD (C.J.) (1939) — Depó- 
sitos terciários e post-pliocenos do distrito de Inhambane e estudo 


paleontológico das respectivas faunas. Serv. Ind. Geol. Moc. ` 


Bul. 3. 


The Ualuize limestone outcrops on a large are in the district” 


of Inhambane, with a thickness never going over 2 meters, and 


characterized by a discontinuity, probably due to the action of 


the erosian together with the small thickness of the beds. 


The rock has in general a breccious structure, passing in . 
places into a calcareous sandstone. Angular and sub-angular ` 
pebbles, composed of a yellowish or brownish crystalline lime- | 


stone, are involved with a matrix of white calcareous material, 


in general very soft. 


Although some gasteropoda had been found near the old post 


of Magunhana the data from them was not enough to date the 
Ualuize limestones. Correlation with the Chentobi limestones has 
been tried. 


The Ualuize river (in places called Changane) is a tributary | 
of the Limpopo river. The MozAMBIQUE GuLr OIL geologists named ` 
this formation Inhassume limestone and considered it as post- ` 


pliocene. 


Recently, Barrocoso termed these same rocks as “ Gavisse ` 


limestones ”. 


UANETZE SANDSTONE 


Along the valleys of the Singuedzi, Elephants, Uanetze and 
Massintonto rivers, conglomerates and sandstones were mapped 


us DOE äi. ett Maestrichtian I 
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¡by the geologists of the MozamBIqUE GuLr Om Company, as 
| Uanetze sandstones. The sandstones are medium to coarse grained, 
:yellowish to gray, with a calcareous or argillaceous cement. Good 
jexposures along the Uanetze river, between Mahele and Mapu- 
¡languene, have been described. 

One of the units of this formation outcroping near Mabosi 
isupplied an interesting fauna classified by RENNIE 1944. The 
| Mabosi sandstone corresponds to an horizon of the Uanetze sand- 
| stone. 
| On a cliff bordering the Uanetze river the following fauna 
was found : Lamellibranchia (Cardita beaumonti, Cardita ame- 
Hae), Foraminifera (Nonion, Cibicides, Globigerina, Lepidorbi- 
itoides), and poorly perserved Ostracods and Echinoids. 


| BurcEar (1962) — Hidrogeologia do Sul do Save. Serv. Geol. 
Min. Moç., bol. 30. 


NENG A DIORITE ss Gu. a. see RP ree Precambrian 


NUNES used this field designation to a dioritic rock in places 
affected by dynamometamorphic actions, occurring as a large 
body on the left bank of the Zambeze, near the Mavuzi river. 

The feldspar is an andesine, occasionally on the upper limit 
of this plagioclase (Ab, An;2). The amphibole is a greenish horn- 
blende, generally intensely spotted with ferric inclusions with 
tendence to follow the clivage plans. Hyperstene, augite and 
| magnetite are the accessory minerals. 


UPPER LIMESTONES (CALCÁREOS SUPERIORES) OF NA- 
| CATAS MM OR EE rm nn Tertiary 
| Borces (A.) (1945) — Nota de uma exploracáa na península 

de Fernão Veloso, em Nacala, Moçambique. Soc. Est. Moc., bol. 

47, pp. 51-69. 


Borges called “ calcáreos superiores ” (upper limestones): all 
the calcareous beds overlying the Mesa formation, considering 
tiem as Tertiary. | 

Layers of the same formation were considered by Horwrs 
and Wray as Cretaceous and designed as Fernão Veloso forma- 
| tion. 

Two horizons were considered by Borces: the beds with 
Foraminifera and those with Corals. The last limestone was 
mapped along a large area on the north and west coast of the 
Nacala península. 


UPPER MOATIZE BEDS ......................... Karroo 
LaPIERRE (M.E.) (1883) — Note sur le bassin houiller de Tete 
(Région du Zambeze). Ann. Mines, 8th series, pp. 585-593. 


One of the coal seams in the Moatize carboniferous basin. 
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URRONGAS LIMESTONE ...................... Miocene ? 


“ Calcáreo de superfície dos Urrongas ” used to be a regional 
designation applied by the drillers to the brownish cream lime- 
stone, in places with a breccious structure, which is wide-spread 
along the Inhambane district. 


Teredo cf. polythalamia and Pecten burdigalensis are the 
fossils already classified, from a numerous fauna collected im 
these rocks. 


VENGO SERIES OR BAG CA 52490029 rara ao ee Precambrian 


ANDRADE (C.B.F. DE) (1929) — Esboço geológico da Província 
de Moçambique. 


See: MANICA SERIES. 


VUZE GNEISS so uno Gua o S e da nm vide Precambrian 


Granitic orthogneisses and porphyroblastic granite gneisses 
which have been considered by the LONGYEAR’s geologists as the 


oldest remnants of igneous activity in the western part of the 
Tete District. 


XILUVO CARBONITE ps: hat tree nye Post-Karroo 


A group of conspicuous hills raising up on the plains between 
Vila Machado and Inchope, not far from the railway Beira to 
Rhodesia and composed of carbonatites associated with alkaline 


intrusive and volcanic rocks, which were first described by Pires 
DE CARVALHO. 


Y 


YOUNG GRANITES (GRANITOS MODERNOS). Precambrian 

ANDRADE (C.F. DE) (1929) — Esboço geológico da Província 
de Moçambique. j 

The distinction between the “ Old granites” and “ Young 
granites ” seen on the geological maps of Mozambique of C.F. DE 
ANDRADE and A.J. DE FREITAS, published in 1929 and 1934, respec- 
tively, was not followed. The lack of data did not allow to support 
the referred tentatives on the last large scale geological maps of 
Mozambique (1940, 1949 and 1956). L 
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MAS ELEDBE DA EA «e mes Karroo 


ANTHOINE (R.), Dubois (J.) (1922) — Les grandes lignes de 
la géologie du bassin du Zambéze dans l'Est Africain Portugais. 
Int. Geol. Cong. XIII ses., Liège, v. 2, pp. 751-769. 


4 One of the coal seams of the part of the Moatize carboniferous 
asin. 


EEMBUR' SERIES **. sis. PU een ores. Precambrian 


Movra (F.V.), Dias (M.B.) (1957) — Quelques éléments nou- 
veaux sur les formations anciennes du Mozambique. C.C.T.A. 
Regional Committee of Geology (Central, East and South) II 
Meeting. Tananarive. 


The Zambué Series, as the LoNGYEAR s geologists pointed out, 
represents one of the Precambrian units in the western part of 
Tete district. 

This group of metamorphic rocks consists mainly of para- 
gneisses and quartzites. On the western part of the administrative 
area of Maravia the Zambue series is very well represented and 
outcrops in a “ V ” shaped pattern with the point of the “ V" 
lying between Zambué and Zumbo, and the arms of the "V" 
trending north and northeast, respectively. 

The paragneisses show a medium grade of metamorphism : 
garnet represents the highest grade metamorphic mineral. The 
main types of these rocks are garnetiferous quartz-feldspar- 
biotite, in places with augen structure, quartz-biotite, quartz- 
feldspar and biotite, hornblende-garnetiferous-gneisses. 

Injection gneisses also occur in places, and the injected 
material into the paragneisses varies from syenite to quartz- 
syenite composition. 

The quartzites are in beds never exceeding the thickness of 
100 meters. They are medium to coarse grained and composed 
almost exclusively of glassy or milky quartz. Feldspar, hematite 
and biotite are the accessory minerals. 


ZANDICOTA BLACK QUARTZITE ........... Precambrian 


Borces used this designation to describe a fine grained 
quartzite with biotite and an incipient schistose texture, occurring 
in the Limbune river, tributary of the Revugue (Macanga adminis- 
trative area). 
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ZANGUE SANDSTONE M. (59207 2070) a nes Tertiary 

ANTHOINE (R.), Dugois (J.) (1922) — Les grandes lignes de la 
géologie du bassin du Zambéze dans l'Est Africain Portugais. Int. 
Geol. Cong. XIII ses., v. 2, pp. 751-769. 


A formation composed of fine calcareous sandstone with 
limestone nodules disposed along the bedding plans, exposed on 
the Zangue river, near the bridge of the Trans Zambesia Railway. 

It is probably a different facies of the Sena sandstone. 


ZAVORA SANDSTONE «ec posi-Pliocene 


Borces (A.), Cox (L.R.), STUBBLEFIELD (C.J.) (1939) — Depo- 
sitos terciarios e post-pliocenos do distrito de Inhambane e 
estudo paleontologico das respectivas faunas. Serv. Ind. Geol. 
Moc., bol. 3. . 


The Zavora sandstone is a well assorted rock with a sugar 
texture and very well cemented grains which occur in the coastal 
zone of Inhambane district. The hardness of the rock and the 
absence of fossils, are the most striking characteristics of these 
rocks. 

Probably the Zavora sandstones must be included in the 
“ Coastal sandstones ”. 


ZOBUE..GNEISS q erro nts terco Éd debi ail Precambrien 


Fine grained gneisses, either showing porphyroblastic texture 
with large crystals of feldspar or augen texture, mapped by 
BORGES near Zóbue, in the Tete district. 


ZUMBO BEDS “arrasan «arin ncs wg EE E SN Karroo 


BEBIANO (J.B.) (1934-1935) — Nota preliminar sobre o re- 
conhecimento geológico do Zumbo, distrito de Tete, Mocambique. 
Mus. Min. Geol. Univ. Lisboa, n°° 3-5, 1st series. 


, The Zumbo beds are exposed between Zumbo and the Quèrua 
river. 


The succession observed is the following : 


Ferruginous coarse sandstone with argil- 
laceous nodules BEAUFORT-EccA 
Ferruginous coarse sandstone 
Grit with vegetal fossils 
ere CAT UNS Ecca 
ZUMBO-CHIPERA GRANITE ................ Precambrian 


These granites outcrop in the northern bank of the Zambeze 
river in the Zumbo administrative area (Western part of Tete 
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district). They are normally fresh, showing a pink colour and a 
tendency to be coarsely porphyritic. Pink orthoclase crystals, 
up to four centimeters long, are in a groundmass of quartz, 
potassic feldspar and biotite. Inclusions of paragneisses and meta- 
sediments (Fingoe Series) are common in these rocks. 

As the LONGYEAR’s geologists suggested the Zumbo-Chipera 
granites are probably equivalent to the Tchiputo and Angue 
granites. 


FUMBOISANDSTEONE Sur XL. eum a ape io ee Karroo 
Borces (A.) (1946) — Os depósitos de Karroo no distrito de 
Tete. Serv. Ind. Geol. Moç., bol. 8. 


A facies of Tete sandstone exposed near Zumbo and charac- 
terized by a very fine grain and a reddish colour. 
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STRATIGRAPHICAL INDEX 


Precambrian: Alto Ligonha gneiss; Alto Ligonha porphyritic 
granite; Angonia granite; Angué granite; Barue series; Brown 
granite; Camessongue granite; Camitala ironstone; Capoche 
belt; Capoche granite; Chifumbazi granite; Chimanimani and 
Mavita series; Chioco granite; Chipala Ndjira gneiss; Chi- 
zoio gneiss; Desaranhama gneissic granite; Dzaro gneiss; 
Entata granite; Errego granite; Espungabera series; Fingoé 
series; Frontier series; Furancungo gneiss; Gabbro dioritic 
complex; Granite gneissic complex; Greenstone series; Guro 
granite; Inianga quartzite; Lingove granite; Lingove quart- 
zite; Macequece series; Manica series; Massanga diorite; 
Mavuzi gabbro; Mazambanequartzite; M'besa series; Mecuco 
granite; Messandaluz granite; Mirrucui series; Mlala gabbro 
and diorite; Monela granite; Mozambiquian belt; Msequere 
quartzite; Muacomuano gneissic granite; Muntxecata gneiss; 
Murrupula granite; Naipa granite; Nangule granite; Old gra- 
nites and gneisses; Ponfi gneiss; Precambrian I; Precambrian 
II; Precambrian III; Precambrian IV; Primitive systems; 
Regional gneiss; Samangonha gneiss; Sangula crystalline 
limestone; Save series; Schist-metasedimentary series or 
Metasedimentary series; Txelodzi gabbro; Uatenga diorite; 
Vengo series; Vuzi gneiss; Young granites; Zambue series; 
Zandicota black quartzite; Zobuè gneiss; Zumbo-Chipera gra- 
nite. 


Karroo: Andrada bed; Andre bed; Bananières bed; Batonga 
basalt; Batonga sandstone; Benga-Matundo series; Boroma 
sandstone; Cadzi sandstone; Carumacafue sandstone; Chicoa 
beds; Chipanga basin; Chipanga bed; Chuale sandstone; Eric 
bed; Goba sandstone; Grande Falaise bed; Guengue sand- 
stone; Impamputo basalt; Inhapsicondo bed; Langa-langa 
beds; Libert bed; Libombos volcanics; Litule formation; Lou- 
renco Marques basalt; Lower sandstones and shales; Luam- 
bala beds; Luangua beds; Luchimua beds; Luftiche conglo- 
merate; Lunho series; Mangueral bed; Maniamba formations; 
Marabuê bed; Matinte grit; Matinte series; Mepiusa shale; 
Moatize basin; Moatize beds; Morongosi basin; Morunguese 
basalt; Morunguese formation; Mossurize basalt; Movene 
basalt; Muarase beds; Mucangazi sandstone; Productive 
series; Red sandstone; Rene bed; Revugué basin; Save-Buzi 
basalt; Sungo phonolite; Tete sandstone; Tillitic Morongosi 
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series; Upper Moatize beds; Zabel bed; Zumbo beds; Zumbo 
sandstone. 


Post-Karroo (Jurassic or lower Cretaceous) : Cairezi sandstone; 
Chiperone-Derre syenite; Gorongosa complex; Milange sye- 
nite; Morrumbala complex; Muambe carbonatite; Mulinge 
sandstone; Ntxoê sandstone; Salambidua syenite; Xiluvo car- 
bonatite. 


Cretaceous: Alto Limpopo conglomerate; Buzi formation; Ca- 
tuane formation; Chalala formation; Conducia beds; Domo 
formation; Elephants sandstone; Fernão Veloso beds; Grudja 
formation; Incomanini formation; Inhaminga formation; Lou- 
renço Marques conglomerate; Lupata series; Mabosi sand- 
stone; Mahele sandstone; Maputo formation; Massingire 
formation; Massintonto formation; Mcutuni conglomerate; 
Mesa formation; Mesa sandstone; Nacala lower limestone; 
Namuço series; Natimanga limestone and argillite; Pessene 
argillite; Sena sandstone; Singuedzi formation; Uanetze sand- 
stone. 


Tertiary : Boila basalt; Chai-chai sandstone; Chandane limestone; 
Chentoby limestone; Cheringoma formation; Chicolane for- 
mation; Delagoa Bay Plantation limestone; Govuro limestone; 
Homoine limestone; Inhaminga sandstone; Inharrime for- 
mation; Inhassume limestone; Inhoca sandstone; Jofane 
sandstone; Malova formation; Mangulane formation; Maribia- 
nini formation; Mazamba formation; Mongué limestone; Mor- 
rumbene formation; Mutarara pouding; Nilolo formation; 
Nummulitic series of Inhaminga; Salamanga formation; San- 
tiago limestone; Temane evaporites; Ualuize limestone; Upper 
limestone of Nacala; Urrongas limestone; Zangué sandstone; 
Zavora sandstone. 


Quaternary : Boane sandstone; Coastal sandstone; Gavisse lime- 
stone; Macondes formation; Magude formation; Sandy plains. 
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